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STREAM SURVEY
Ut ah Di v'i s i6naf-ul=iTd'i-iie Resou rces

(Sheet No. ' l  )

IAT! 21 July 1983

:AT.  N0.  r r  Ar- l3c-J

SECTI0N N0 .  r

INVESTIGATOR(S)Donalds on/ Fish / Li riz e ere

STREAM ( .  r - nd -1  I  C reck  ( r r { h r r f  - r y  r . n  } I r r n r i ng rnn  C rcek  )

PROD. 2 OVEMLL MTING 19

WINTER RUNOFF

TOTAL MILES STREAM SECTI0N s .o  mi res

- O C A T I O N  ( G i v e  s e c t i o n  b o u n d a r i e s .  )  , _ j 5 e c .  4  a n d  r -  T .  l 5 s .  ^  R -  7 E -  s r l t -  r h . i c  s p c r i o n  i q

considered the enEire creek.  f rom Ehe headwacers Eo the Hunt ineton Creek conf ' luence.

:ouliTY Erne rv c .0 .  D ISTRIcT(S)  te

:ERCENT ACCESS: 0pEN_59_ REST. 30 CLOSED__ zo

PERCENT LANO STATUS:

8Lt' t  FoR. 80 PRI V. 20 sT. & L._ Dt.lR. IND .  B .REC. N.  PARK

CLASSIF ICATION:  ESTH.  3  AVAIL .  4 CLASS uI R

!.IEAN DISCHARGE (Cu. ft lsec): SUMI4ER
(see atffier disciriiEG6ii froo 19 - L 9 7 9 .

c0t '11 ' iENT5:  (F i1 ' l  out  in  deta i l - -a t tach separate sheet  i f  necessary. )

I {ATERSHED DESCRIPTI0N:  ( i nc lude  impor tan t  geo log i ca l  f ea tu res ,  so i l  cond i t i ons ,  l and

This srream is rocar"u .Iul,u"e"g:1t"tt:'r:t::':i."Jl"".intttu,''*J#i?*.ltn3::::?li:) *" canyon
::"::T:'i,'l,lli"l; .T:.:n;"il]':""::ollilil.":::::'?,:::"$:::: =:":1':];.,1:":;:"'acion

L0CATI0N 0F DAMS/DIVERSIoNS: (Give percent  o f  man-caused dewater ing wi th in  s t ream iocat . ion. )

None knoun
STREAM FLOI^I PATTERNS:

I. SfIrEEj.on-EA[sed by coal
POLLUTION PROBLEMS:

, contacted Genwall ltining,
st reaa ac the n ine s i te .

nining and its associated road consc,ruction. Ia 1983 che Dlvisi<
DOGI{, and USFS over illegal durying of road nateri.al inro che
The probleo (hopefully) was corrected.

"ABITAT IMpROVEF ,
(See Managemen!  p lan)

'ROPOSED PROJECTS:( H i o h w a y s ,  d a m s ,  e t c .  )
l - ' l , i n ing  acc iv iEes  are  cooc inu ing .

The Genwal l  CoaL



STREAM SURVEY
Utah Di vi si6i?frTTdTiTe Resources

(Sheet  No.2)

0 A T E  : t  . l r , I v  l . r g ] INVESTIGATOR (  S )  Dooalc lson/ l . ' is t r /Lrr izect-

CAT. N0.  r r -Ar- l3o-J STREAM Crandall Creek (rrlbuc Eo ll l lnEingron Creek)

SECTION I STATiON NO. 1-1 LENGTH 0F STATIoN s28' ELEVATION 7,42s,

LOCATI0N (At tach  maP)  uw r la ,  Secc ion  4 .  T .  155. .  R .  7E. .  s l l . t .  The s rae ion  s rar rs  0 .2s

oiles upscream frou Ehe confluence - across frou Ehe fenced arehaelogical site.

P!,iYSICAL DATA (Attach

Temoerat!res

t ransec t  da ta  shee ts ,  i f  des i red )

Di  scharoe Sta t i on  D imens ions

Veloci ty fps Ave.  width (channel  )

Vol ume cfs 3-4 Ave. width ( l ' later) 7 ' ,

Time 1o:oo  o

A i  r  6 8 o F

I'late.JfE____

3OTTOM TYPE: BOULDERS To f,

PERCENT BANK STABILITY:

P00LS :  I o .  oe r  1 /10  m i ' l e Poo' l -Ri f f le  Rat io  Ave.  Lenqth Ave.  l . l id th Ave.  Deoth

RUBBLE 20:

t < 4
- J A

Area t later (sq f t )  r .eqe

GRAVEL zo Z SAND ls; SILT_jLZ 0THER_;

PERCENT BANK SHADE.. 25 /

ClIiI'1ICAL OATA

Time

BIOLOGICAL DATA

Fi sh Col 
' lecti  

ons : l4ethod

Soec ies

Rbc

PH_90-_____CO? Conducti vi ty

Turb id i ty_ phenol  A lk . Methy l .  Orange Tot . Hardness

i------ - - -Run--------- l  Tot.  No.
]st Znd 3rd Samol ed

22 (rnissed 4 cccs ZZ
abouc .5 "  i n  l engch )

1 1

Length
Ave.  Ranoe

--
zL6 147-355

335

Length of Station

l leight
Ave. Ranqe

83 7-362

280

K-Factor
Condi t i  on

0 . 6 6

0 . 7 4

Populat ion Escj . t raEe -  278 + l l  crouc.-

Biomass Esci .nFte = 52.5 lbs/acre (a nean of  83g was used for  the b i .ooass conscanc.)

A t t a c h  i n d i v i d u a l  l e n g t h s ,  w e i g h t s ,  f r e q u e n c y  h ' i s t o g r a m s ,  o r  o t h e r  s t a t i s t i c s  o n  s e p a r a t e
s n e e t ,  a s  d e s i r e d .  )
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S t ream Survey  (Shee t  No .  2 )
Page 2

NATURAL REPROgucr l0N:  Game f ish spawning habi ta t :  yes x  i , to_ Rate( l -S)  :
Game f ish reproduct ive success:  yes x  i lo_ Rare( l -S)  r
Game fish nursery habitat: yes_1i No_ (t i .niced)

L is t  a ' l ' l  f ish species that  successfu l ly  reproduce:  currhroar  Erouc

Nongame f rsh  tha t are  o f  r '5pgc id1  ' ,  i  n te res t :

Indicate negat ive factors or potent ia ' l  habitat  deve' lopment:  Al l  beaver dams menrioned
1 n c h e 1 9 8 2 s u r v e y r , e r e b 1 o w n o u t b y h e a l y r u n - o f f i n i g a : . @ r e

e*Po"

. None

P0LLUTiON (Types'  sources'  amounts, etc.) :  Fucure sources of pol l*r t icn uay be coal f iu^es

A0UATIC VEGETATION (Attach separate data sheets i f

Overa' l  
' l  

abundance (Abundant,, Conunon, Sparse,

des i r ed ) :

or  Absent) :  sParse
@ i s a l s orercSnL sparse. )

90+

EEliTl i Ic INVERTEBMTES (Attach separate data sheets i f  desired):

Overa ' l ' l  abundance (Abundant ,  Conrnon,  Sparse,  or  Absent) :

Hajor T.voes
I.lillolr (si.Lix sp. )

No.

N o . Percent
SDarse

Hajor  Tyoes

Fnheneroote I 'a

Tri.copcera

.iECOI.iI' iENDED II.IPROVEI.iENTS :
(See !{anagelren! Plan. )

ITEI4S NEEDiNG FURTHER STIJDY:

v  l  n L r . :

blowing off coal-tr
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FISH },IANAGE},IENT PLAN

Water -  Crandal l  Creek (Seccion l)

Cat .  No.  -  I I  A I -130-J

Dace -  Ju ly  21 ,  1983

By - I"lalter K. Donaldson, Regional Fish Manager

Crandall Creek (Sec. 1) was invent,ori.ed in 1982 to assess che fishery
since act ive coal mining and i ts associated road consEruct ion have
been occurring within the canyon. The 1982 survey sanpled 21 cuc-
throats and 1 rainbow; however, the waLer was Eoo turbid to obtain
population and biomass estimates. The sLreaxn nas resurveyed ln 1983
with alnost ldent ical  results.  The populat ion est inate was 278 + 11
trout,  per mi le (962 cutthroats),  and biornass was esEimated at 527
Ibs/acre uslng 83 g as mean weight. Four year classes (I+ to IV+)
were observed indicating Ehat Crandall Creek is not only used as a
spawning and nurselT stream, but also contains traEure resident fish.
Growth of juvenile Erout is only fair averaging about 2 inches (52mn)
yearly.  This smalI  sEream serves as a major source for nat ive cut-
throats rtichin the Huntingc,on Creek drainage, as do other siroilar
HunEing ton  t r ibu t ,a r ies  ( i .e .  T ie  Fork ,  Nuck  Woodard ,  e tc . ) .  Nat ive
cutEhroaEs are highly valued by anglers in lluntingEon Creek, as the
other 2 Erout species present are stocked (fingerling browns and
carchab le  ra inbows) .

The substrate found in 1982 was dominated by deep beaver ponds (depth
over 6 feet)  with accumulated si l t  deposiEion of depths ranging between
5-18 inches. The 1983 heary run-off eliloinated all beaver ponds and
their silE deposits exposing large tracts of rubble and gravel. The
harsh run-off  in 1983 has reduced f ish condit , ion fron 0.93 (KU,) Eo
0.66 (Kn) due to icouring and displacement.  However,  the ent ire
subscrate has dranatically inproved and overalL trout condition is
expected to i rnprove. A1so, scream f low variat lon is not excessive
and the riparian could stabilize withi.n a few years.

Genwall }lining Company was dumping roek and dirc adJacent to their
mining sice into Ehe r ipar ian zone in 1983. The USFS and DOGM (Ucah)
rtere contacted relative to the negaEive impaccs of silt on spawning
and food production. Compliance was obtained from Genwall as direcc
dr:urping was halted and berming was instituted at Ehe impacted siEe.

Managemen c Reconunendations :
- I' lonitor Genwallf s mlning actlvities c,o insure thaE excesslve (and

i l legal)  sediment loading does not reoccur,  Conclnue co work wich
the USFS (Prlce Dlscr ict)  and obtain courpl lance on Genwal lrs peroi t
to revegetaEe Ehe steep road embankment,s adjacent t ,o the stream.
ProEect ing Crandal l  Creek from excessive si lgacion is the key co
uaintaining i ts ptesent cutthroaE Crout populat ion.

)

3 .

4 .
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Fish }lanagenent plan
Page 2

4 . llanagement Recommendations (Cont. ) :- Occasionally (as needed) blow-up beaver dams as they tend Eo
accumulate silC and deter upstream trou! movement.

- Do not encourage angling pressure on crandall creek, as it is a
small st,ream and its fishery could possibly suffer over harvest.



Ncmc o f  L ' a te r  C randa l l  C reek

Spec lee  CuEEhroaE  E rou t .

Cat. l l  t t  Ar-t3o--r

Date  '21  Jq Iy  1983

C - a

I
GROIJ:TH

Age X Tocal
Group N Lenerh (nn) Range Difference

I+
II+

III+

L54,5
200 .  3
259 .3

L54.6
4 5  . 7
5 9  . 0

)
o
7

L47 - L64
183 -  216
245 - 258

w+ I  355 .0  95 .7

. I+. lI+ rrr+ Iyf AGE-t__t__{

23"1 4L7! 32"A 
' '4'/"

1

rl
_ ct rr o n o rn o rrto rrr orrr o rrr c),r,r  o rr1 o u.to| ' t  o t /r  o rn (f  l ' roo o Gr trt r\ o sl .n r- O a.i 6 il 6 cri.n r- o crr .n r- 6 ^t rn r- 6 -,n r- 6tn F{ .-.1 F{ F{ (\ ^l (\t 6, - - -i .f 5 J -t .t r/t r.n 6 fi \.| \.c) \O \O r\ r\ r- r- CO|  |  r  |  |  |  |  r  I  r  r  I  r - r  t  t  r  I  I  I  r  i  r ' T T t  I  t ' l TO .1 - \O F{ \Ct -{ \.o -{ .O -r :6 ; .O ; \.O F{ \O Fa gr F{ \.cl Fa \!) F{ \.o -l \5 -{ .Or/l O ^, rr N c) ^l ul n O ti rn - O - .n r- O c.t .n r- O r.t rn r- O c.r rn nFt F{ F{ F{ Gr (\ (\r cr -) cl c,r c-r G s \a -f r/1 rt1 ./-,r rrr \o \o \o \o t- l- rs t-

Total  Lengrh (uo)



Tab le  l .  b l a te r  d i scha rge
h ta te r  Resou rces

where  l t  l o tns  w l t h

r eco rds  ( c . f . s . )  f o r  c randa l l  e reek  ,  t aken  f r om U .S .G .S .
0a  t a  f  o r  U tah  and  t t r e  gag ing -s f f t
Hun t l ne ton  Creek  (15 .5  m t l es  no r th r . res t  o f  Hu& t i qg ton .  t l r ah )  -  gage  /OQ ' l l  Ta lq

Ha te r
Yea  r

T o t a l
A n n u a  I

0 i s c h a r g e

936.42
284.33

1 1 9 9 . 4 9
8 0 0 . 8 3

M e a n
0 a i l y
F l o w

5 .  4 8
1 . 3 3
5 . 6 1
2 . L 9

Max imum Min imum
Di  scha  r0e

Da te -  F l ow

S e p  1 1  O , 9 7
S e p  2 5  O , 2 8
N o v  1 2  0 . 3 8
O c t  1 6  0 . 3 7

Da i ' l y  Hean
Sun rn re r  F l ow

(Auq . l -Sep t . l 5 )

M_on th l y  0 i scha roe  Ex t remes
l ' l i n i l r um  Max in ru rn

m'n .-Tot.---X- Til:-To t . -r

1982' t
l 98 l , t
1980*
L979

l,lay 26
June 3
ltay 3l
l(ay 25

June 
'

June
June
Jurre

t4
5

28
t9

1 .  5 7
o , 4 5
1 . 0 1
0 . 9 5

seP.
seP.
N o v .
O c t .

3 3 . 5  l .  l 0
1 0 . 8  0 .  t 6
l l .  8  0 .  3 8
L 2 . 7  0 . 4 1

3 4 8  r l . 5
l c 6  3 . 5
5 1 4  1 7 . 8
2 9 L  9 . 7

T o  t a  |  ( S e e
M e a n  b a c k

Table 2 on
of  page.  ) lfiay 29 1 6 .  5 0 . 9 9 5 June 320 10 .6

l .

CPF

ADF

Ra t i o

La te  Sumrne r  F low
Eva lua t i on

= _8,_99:._
=  2 .472

Annua I  F l  ow
Var ia t ion

l , l a x .  [  =  1 5 . 5-
Min .  T  :  - -

48.2

L in rno loq l i ca l  Da ta2. 3 .

Yea  r
S umne r

14ean

40 .3  X  Ra t i o

1982 U8r l98O 1979

T e r r r p . ( n r a x . )  =  6 2  6 0  5 2  6 5

N 0 2 - N ( M g / L )  =  ( o . 1 0  0 . 0 7  _ q . q ?  0 . 0 1
J '

I  v r .

60

0 . 0 5

w l l l  b e  l o w ,  w h l l e
t r l l t f , c f  mont l t s  r  a t t . i

0 the r  Commen tS :  *T l rese  gag lng  sEac lon  reco rds  con la ln  on l y  seasona l  da ta .  The  annua l  co ta l  d l sc l ra rge
t l re annual  mean dal ly  f low wl l l  be h lg l i .  The mln lmum dlsc l r r rge r la le l ls ter l  s l rould a lsr - .  be l .or , reu dur i r rg
w i l l  be  re t t uced  acco rd tng l y  f o r  use  l n  B lnns  Mode l  ( l lQ l ) .



Table 2. The following
and are Eo be

discharge records are
used in Blnn's Model

f

-est+.nqEed fron past Erend data,
(HQI) for Crandal l  Creek, Ur,ah.

Tocal
I^Iat'er Annual Annua1 Mean Mlniuum Monthly Dtscharee

1982

t98 l

1980

t979

LO94.42

405 .33

1311.  49

800 .  83

3 .0

1 .11

3 .58

2 .L9

Feb.

Feb.

Feb.

O c t .

6 . 7 5

8 . 4

L2.7

0 .25

0 .30

0 .  41

L4 o .so

Tora.l/
!1ean

36L2 .07 2 .472 L0.46 0  . 37



STREAI.I SURVTY
Utah 0i v i s i6i--offiTTETi?e Resources

(Shee t  No .  Z )

lnIE ZZ eprrf fgAZ tNVESTiGATOR(S) ponald,son/Hodson/patcon

:Ar.  N0. rr .  Ar.  ut0 STREAM l lunclngcon Creck

;ECTION STATION NO. 3-7-2- LENGTH 0F STATIS1 0.1 qite ELEyATigp j Lr:o,

' oCAi loN (At tach  mEP)  s ta rEs  ac  che conf luence o f  B l lnd  s r rean nae '  n 'y  e , . . ro  q^ ro

'HYSiCAL 0ATA (At tach t ransect

Tqmoeratures

da ta  shee ts ,  i f  des i red )

0 i  scha roe Sta t ' i on  D imens ions

Time 8 :00 Alr Veloc i ty  fps Ave. r idth (channel  )  Z5 Eeec

A i r  62 '  F Vo lume q1515-20 (a .o . ) Ave. r idth ( l{ater) 2o feee

Area l {a ter  (sq f t )  ro .  r ro

0TT0H IYPE: 80UL0ER5_$_! RUBBLE2 0 r GRAVEL 15 I SAND_l_l SlLTjLt oTHER_

ove r  40 .  (p_ .o . )
f later 3 7 ' F

L-702,ERCENT BANK STAEILTTY:  R-4OZ !
R-O

PERCENT BANK SHAOE: L.To ;

r n n t  ( . No.  pe r  1 /10  m i ' l e  Poo l  -R i  f  f l  e R a t i o '  A v e .  L e n q t h  A v e .  l { i d t h A v e .  D e l

over 10t

.HEHICAL OATA

T i m e  a . o . 902 Conductivlvi typ H  8 . 2 00 -
["os -c.n.

T u r b i d i t y u o * = : g P h e n o l A l k . - M e t h y l . 0 r a n g c T o t . H a r d n e s s

? n l  n F ? F ^ r  A . ? ^
l  vLvu  I  r .AL  uA  I  A

F ish  Co l l ec t i ons :  Me thod

?
.  L- : - - - - - - -Run--------- l  Tot.  No.

'oec i  es I  st  Znd 3rd 
-  

Samo' l  ed-

Elec erot i.s h!ns- Length of Statlon j2.I_

8rn t9 I6 J )

Length
Ave.  Ranoe

L74 78-451

t{elght
Ave. Ranqe- -

10s -q-!fu

102 t0-345

K-Factr
Condi  t '

0 . 91

n n 6L2 210 116-330€

-
culpl,n 36+ 35+

I t a c h  i n d i v ' i d u a l  l e n g t h s ,  w e i g h t s ,  f r e o u e n c y  h i s t o g r a m s ,  o f  o t h e r  s t a t i s t i c s  o n  s e z €
s n e s ! ,  a s  d e s i  r e d .  )
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St ream Survey  (Sher t  No .  Z )
Page z

NATURAL REPRU0UCTIOII :  6ame

Garne
Y e s  x  ! { o  R a t e i l - 5 )  l t o r
Y e s _ I _ N o  R a r e ( l - 5 )  a f e
Yes x No

f i sh  spawn ing  hab i ta t :

f i sh  rep roduc t i ve  success :
f ish nursery habi ta t :

that  successfu l  ly  reproduce:

Game
L i s t  r l l  f i sh  spec ies Brotra t louC, cucChroaC, t rcuC

sculp ln

Nongarne f  i  sh that are Of n SpeCi a I  ' ,  i  n:ere5t: Sculpla

Ind icate negat ive factors or potent ial  habitat  developrnent:  Si lc topaecion over

:
t i ,  4O0 f  l sh .

P0LLUTI0N (Types' sources' arounts, €tc.): Slrtaclon fro. ,,.rerlhai.sl5glgro

e:<posed eucs along hlghrey.

AQUATIC VEGETATI0N (Attach separare data sheets l f des i red ) :

Overal l  abundance (Abundant, Comaon, Sparse. or Absent): Abccae

l {a jor Tvoes N o . Percent

- v

-

:

Overall  abundance (Abundant, Cornpn,
Itajor Tyoes

' . Eoheacropcere
Plecog ecra

Sparse, or Absent) :
No. Percent

Coaoa

- _

' - - . - . .

(Snr eecechcd shrccs)

ITE},IS NE5DING FURTHER STUOY:

U r 6 : l { :



Nornc of l.Jstcr E u n c l n S c o n  C r e e k  ( S e c .  3 ) C . t .  e

Specler  Brown Erout  -  so l1d Dara Aprll 22, L982

Cu L  t l t r oa t  C rouC -  s l as l r cd

S E " c b -

tE@
F.+-l l_l

gL .*l ovq

H Age

L2

Q

lr.

o
|J

o,
s
E
=

2
Tir
7
4,

18

16

In
_ I 4 Q,/r Q ut e| rn O vfr O !.r O lJ.r O 6 c| 6 O fr c) u,r O v.r Q 6 O rn Q
I O.{ vr F O ^t u,t A 6 Ol,^ n 6 <r rn n e .\, i^ F € rr rn F O Fa |'rF O
r/t I d t < .\, r\, N a\, a-t Ft Ft t-! \t -t -t .t Itt t^ l/t .n r.' r!' \d| \at h A A h GO

l l t ,  I  |  |  t t t ,  I  r i | |  |  |  l t  t t t  t t t t t t l
O i = \9 r \o -l ro a 14, d \9 d \11 r.o j.b d \O J \at -a rO,.r \O -a \a -a\O

,/r <? fl !r! A o 11 y,t F e m .n - o m rn n o Ft rr A € tt rtr F ct F, |'t h
- < < - Fa Ga r.r nr tr |.t .-t l-t i .l -l .t rr.t 6 6 |'| rC \€| \O re l\ FF F

TocaJ,  Lcngch (o)



Table l. Popularlon Gsrlqrrc! for trout Ln 8uac1,n3toa Crrck (Sre. 3),
UEah oa Agr1.l 22, L9EZ.

l sh
lengch

Populaclou
Escloaca

Populetloa
Estlo!tc

Species N (q) per 0.1 l tL per l t lLe
Z Per

Conpostc lon Acre

CutChroaE

Ganc Flsh

t52
_15 2
Tocal

152
_15 2
focal

152
_L52
Total

57L
?
L , 6 4 9

1
4
2 l

L , 7  6 7
7 5

,

23
L2
35

3
9

L2

26
21
4 7

219 +
256 +
474 !

1 7 +
3 7 ;
s4 I

380 +
lU. ;
4 9 r ;

41
49
90

3
7

IO

?  40+?
I  eo ;10

s.2 l j ro  I  52

5 3 :
6 2 +rur
4 . +
9 ;

13r

e2 !
2 7 +

r le t

1 3 8 . 5  5 3 0  +  1 , 3 8 5
?  6 2 0 + ?
399.7  I , l5O T 3 ,91 t

428.3 920 + 4t283
1E.3  270 +  183

? I , l9O r  ?

7 7  ( ? )
2 3 ( ? )

100

Statlon rterrr ac 8l[ad SElrls conflucaca arer Rry Greagc Eola
and gocs upscraan 0.1 cllr.

Table 2.  Slandlng crop est lnaceg for
Ut,ah ou Aprll 22, L982.

t
Erouc la Eunciagton Creck (Scc.3) ' ,

:

Flsh Scandlng Crop Standtng Crog Cuaulrtlvr
Lengch EscLuetc (K8) ElBlarcr (tr{) I

Species N (ura) Per 0.L l'tl. Per ll lh Coqosltlon

Kg
Per
Acrc,

Srown

Cutchroac

Geae Flsh

L.0zL5+L.2347
4 . 2 3 7 2 ! . L 7 3 2
4 . 7 3 8 7 + . 2 0 9 1

.146 + .2939
1.2008+ .0169
r .265 +  .0201

1.1604+1.2101
5.2497+ .1231
5 . 7 7 4 t +  . L 4 8

r.0.215+L2.347
42.372+ L.732
47 -387E 2.09r

1.66 + 2.939
12.008t .169
!J1.65 I .201

rL.6o4tul.10l
52.t497! 1.231
57.744+ l .4 t

6 . 2 1 + 5 . 0 9
1 7 . 4 8 ; . 7 1
1 9 . 5 5 t  . 8 5

.60+1.21
4 . 9 5 ; . 0 7
5.22I .08

6.7?tt .  ee
2 1 . 6 6 + . 5 1
23.E2+ .5 r

15
64
79

z
19
2l

17
83

100

23
L2
35

3
9

L2

26
21
47

152
_r52

TocaI

152
_LS2

Tocal

L52
_152

fotrl

I 'SCetlo,. 
scargs ac B11nd SErt86 conflurscl o..a 8ry Grrs3r llole

rnd gocs upscaesa 0.1 utle.



STREAM
Utah

( Sheet No .  2 )

)AIE 22 Apffi INVESTIGATOR( S ) Donaldson/Hodson/patron

:AT.  N0.  r1 .  Ar .  130 STREAM

;ECTION STATION NO. 3-7-' . LENGTH 0F STATIS1 0.1 u.j- le ELEVAT|ON 7460,

'0CATIoN (Attach maP) starts aE Ehe conf luence of Bl i .nd, strearn near nev c, , ,go q^r"

,HYSICAL DATA (Attach t,ransect

Temgeratures

da ta  shee ts ,  i f  des i red )

Di  scharoe Sta t i on  D imens ions

Huntlngcon Creek

T ime  8 :oo  AM Ve'loci ty fps Ave.  width (channel  )  25 fee!

Ai r  62"  E Volume q1515-20(a .a . ) Ave. width ( l . later) 2o feet
ove r  40  (p .o . )

LJater 3 7 0  F Area Water  (sq f t )  ro .qso

0TT0M TYPE: BOULDERS ao Z RUBBLE 20 / GRAvEL_rs Z SANDj SILT zo Z OTHER.
L-742,
R-402 Z

R-O'lircENT BANK STAB IL ITY : PERCENT BANK SHADE: L-10 !
' 0015 :  No .  pe r  1 /10  m i ' l e  poo l  -R i  f f l  e R a t i o '  A v e .  L e n q t h  A v e .  U i d t h

over lOt

Ave .  Deo th

:HEMICAL OATA

Tire 
".*__ pH 8.1__DO___CO? Conductivity

LOtr -a.D.

Turbidi ty uod.-g.:o._ Phenol A' lk. Methyi . 0range_Jot. Hardness

IOLOGICAL DATA

F ish  Co l ' l ec t i ons :  Me thod Electrof ish ine

t - - - - - - - - -Run--------- l  Tot.  No.
,oecies _lst  lnd 3rd 

-  
Samo' led+ -

Brn 19 lO 35

Length
Ave.  Range

L74  78 -451

zto 116-330

Length of Station

l'lei ght
Ave. Range

105 -q-825

102 10-345

5 2 9  |

K-Factor
Cond i  t i on

0 . 9 1

0 . 8 6L2

;cul.pin 36+

A t t a c h  i n d i v i d u a l  l e n g t h s ,  w e i g h t s ,  f r e q u e n c y  h i s t o g r a m s ,  o r  o t h e r  s t a t i s t i c s  o n  s e p a r a t e
s n e 9 t ,  a s  d e s . i  r e d .  )



;i;:' l 
surveY (sheet No' z)

NAIURAL REpR00UCTI0N:  Game

L i s t  a l l  f i sh

scu

Game

6ame

species

f i  sh spawni  ng habi  ta t :

f ish reproduct ive suc iess:
f ish nursery habi ta t :

that  successfu l ly  reproduce:

Yes x !'lo_

Yes X l{o

Yes x No

. l

Rate( l -5 )J*u.!g.o."
Rate( l -5 )  a (eo9: ! r

la

Nongame f ish that are of , ,special , '  interest:  Sculpin

Indicate negat ive factors or potent ial  habitat  development:  Si l r ,  lnpacrion over
orevpl hars .sti l l  lLqlts extenslve qatural reproduction.

PREVIOUS ST0CKING I ' IHICH MAY BE OF IMPORTANCE! 1.6o0 browns in Juttr ,  1981, shorr

6 , 4 0 0  f i s h .

P0LLUTION (Types, sources, amounts, etc.) :  s i l rar ion frorq warersh:d, parr icular ly in

exposed cuts along highway.

AQUATIC VEGETATI0N (Attach separate data sheets i f  desired):

Overal ' l  abundance (Abundant, Conrnon, Sparse, or  Absent) :

PercentMajor Types

Abseat

N o .

BENTHIC INVEP.TEBRATES (Attach separate

0vera l l  abundance (Abundant ,  Common,
Hajor  Tvoes

Epheueroptera

Plecopcera

RECOiii.iENOED II,iPROVSI.iENTS :

(See accached sheees)

ITEMS NEEDING FURTHER STUOY:

U  I  N i X :

data sheets i f  des i red) :

Sparse,  or
No .

Absent) !  Co-on
Percen t

Brow!, trouE, cutt,hEoat,



, - 2 _

None of  l ' la ter  l lunElngton Creek (Sec.

Speclee Brown trout - solld

3)ca t .  0  r r .  A I .  130

Dare Apr1l 22, L982

CuL t l r r oa t  t r ouc  -  s l as l red

Scat . lon Ray Grange Hole conf luence r . r i t ,h  Bl lnd Creek upsErean 528 feec (0.1 u l le) .

fr TL ad ovor

18

16

14

L2

UI
d
ll.

g.l

o
IJ
q,

!
a
t
z

_ o tl 9,n Q v1 o r,1 o 6 o |'rr ct t'r o |'r o trr o l'i o |.rr () rn o rn o rn o
q q r! rr r o l\ r/l ts O Fr t't r c) 6t l'\ F €| st 6 ts (> (\r r^ t\ O r\| rtrt\ O
T a d d d Gl N N Gt a',t Ft a-! .-l.5r .9 -t .t .rt rtt .ri n \o| \O \.' \at ts F F h CD

t l t t  |  |  t  t t t ,  I  t t  t t  t  1  t  I  l t  I  t t t t l l l
O '1 i \.c J \o -{ \.6t -{ rct F{ \.4 -a \g -{ .o i .O -t 16 i .6 -t .O -a \O -{ \at -{ \C,

rn O Gl rn h O 6r |..\ r O N ut n O c.t,rr n <) cV .n n (t a\t t'r F <) Gt |'| t\
-{ F{ -{ Fl a\a (\ (\l Ct ..| a'l a-t Ft € .g .c .r rn rn .r.t ttt \tt \o €t r&t F F ,\ h

Tota l  Lengch (oo)



Table 1 '  Populat l0n est lmates for  t rout  in  tunt lngton.creek (sec.  3) ,Urah on April 22, LggZ.

Fish Popularlou
Length Estioate EstlDete

Cumulatlve
z;  ESE lneCe  Z  Pe r

Brown 23 L52 53 + 13g.5 sio + 1,385 4L 2rg + 57LL2 =ls2 62 i ? 620T, ? 4t iiZ I i3s rotal  1I5 ;  3s9.7 1,1i0 T t ,Wt 90 , . i i  I  L,64s
Cutthroat  3

9
L2

Gane Flsh

3  L 7 + ?
7  z t T t l

1 0  s 4 ! 2 L

L 5 2  4 + ?  4 O + ?
_rsz  sFr  eof roTotat t3 T s.z ro + iz

26 L52 92 + 428.3
2L _1s2 27 i 18.3
47 Toral U9 T ?

920 +  4 ,283 77(?)  380 +  L ,757
27O + 183 23(?)  111 ;  7s

1 , 1 9 0 F ?  l O O  a i r ; ?

Tabl.e 2. Standlng crop estloates for
Utah on April 22, LggZ.

I 
Statlon starts at. Bllnd Screan coofluence near
and goee upatreau 0.1 ulle.

Ray Grange Hole

trout ln llunclngton Creek (Sec.3)1,

- - . .5s. .  e-L4u4Lc \ r \9,  gsEr_EaEe (Kg, I  per

osltlon Acre

tanding Crop Standlng C-op CuEu
Length Esrlnare (Kg) ssrfEare (fgi

23 152 L.O2L5+L.2347 LO.2L5+L2.347
L2 _L52 4 .n72T .L732 42 .372T L .732
35 Tora l  4 .738t i  .209L 47 .387 i  2 .AgL

3  1 5 2  . 1 4 6  +  . 2 9 3 9  1 . 4 6  +  2 . g 3 g
9 _L52 r.20o8F .0169 12.OOS; .L6g

Lz  Tocat  1 .265 T  .oZor  12 .65  F  ,201

25 L52 1.1504+1.2101 11.604+12.101
2L _152 5.24977 .1231 52.4g7i 1.231
47 Tora l  s ,774h i  .L4g s7 .7441 L .4g

I

Brown

Cut EhroaE

Gaue Fish

t5
64
79

2
19
ZL

L7
83

100

4 . 2 L + 5 . 0 9
1 7 . 4 8 +  . 7 1
1 9 . 5 5 +  . 8 6

.60+1.2r
4.ssT .07
s .22 f  .08

4 . 7 9 + 4  . 9 9
2 1 . 6 6 T  . s 1
2 3 . 8 2 ! . 6 L

Staclon starts at Bllnd Streaq confluence near
aud goes upscrean 0.1 ulle.

Ray Grange llole
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Aquatic Resources of
Crandall Canyon

Feb .10 ,1988

CHAPiES X
AQUAi !C  RgSCURCES CF CRAI I ;ALL  CA: IYCI I

E!{ERY COU MTY, U:AI i
til:?a J.r fLtAlTrEr, ,d l'18;

1C .0  :AELg  0F  coN?E$ is

10.0  tAeLE 0F coN:E i lTS .  .  o  .  .  .  .  .  .  .

tb . t  SCOPE .  .  .  .  .  .  .  .  .  .  .  .  .  .

10 .2  | {E : ! i0D0LCCY .  .  .  .  .  .  .  .  .  .  .  .  .

I0 .3  EXTSTING FISH AND 'J :LDLIFE RE5OU3C35

10.3  .2  .1  AQUAI IC 'J ILDL iFE AND HAts ITAI
AI|D VALUE DSTERHINATIOT{ .  .  .  .  .  .

10 .3 .3  SP=C:SS 0F SPSCIAL S iGNIF iCTNCE .  .  r

10 .3 .3 . r  THRE. [ rE . \e !  A i lD  E | {DANCERED S?:C:ES .

10 .q  ExPgc?E9 tHpAc:s  cF t { I I i . \ c  cpE?t t i c l t s  0N
FISH AND IJILDLIT-E .  .  .  .  .  .  .  .  .  .  r  .  .  .

. l0 .5  H i l l cA l lo i l  aND t {A f lAGeHgN:  pL t$S .  .  .  .  .  .  .

10.7 FiSl i  A.vD tJ iLtL:F:  t {Ol t ! :oR: l {G .  .  .  .  .  .  .  .
' 1c .8  3 :3L :ccP. r?H:  .  .  .  .  .  .  .  .  .  .  .  .  .  .

10 .9  C : :APTER X PLAISS (F IGURgS A. I ID  TA3LES)  .  . . .

F15ura  1 .  Cranda ! !  Crcek  u t th  sag . tp i !ng
gta t , lons  s i l cgn  .  .  .  .  .  .  .  ,  .  .

F l ,gu rc  2 .  t { cd l f  : .C  Sur !c : '  Sanp tc r  .  .  :  .  .

t :b l ,e  1  .  Rcsourec  deser tp t ton  fo r  Cr rndr l l
C reck ,  SEat : ,on  CC01 '  3C 0c ' ,  e0  .  .  .

i t b le  2 .  Hcro !nvargebra : !  coBaun: , : y  de i : ,
Cranda l !  Crac t< ,  SBns  CCOl  &  Cg02 .  .

i ab lc  3 .  Rcscurce  Cascr : ,p t ! cn  fo r  Cra ida l i
Creck ,  SBat :on  CC02,  30  oc t  a0  .  .  .

!ab Ie  8 .  Rcsource  dcsc r tp t ion  fo r  UPFe: '  Norgc
Fork  Cranda l l  Creek ,  30  Cc :  t0  .  .  .

i ab lc  5 .  ! l csourca  dcsc r lFc ion  fo r  UpF l t '  Sou- -h
Fork  Crandr ! !  Creak ,  30  0c ;  80  .  .  .

t-3r.:,
. . . r 1

. . o . . . 2

a

. . r . . .  | t

. . . . . .6

A

. :

t ,

a :

z -

I



1 0 .  1  SCoPS

ihe  scLec :  aC Proper?y  dcs l6ne i ,ed  fo r  tha  Cr rnCa l :  Can .vcn
Hlne  i s  l ceagac i  oa i .n l y  nor th  anc  t rcs i  s f  Crenda !L  Canycn ,  a
BrLEut r ry  to  Hun t !ng ton  Crack ,  Eaery  Coun ;y ,  Ugan .  ?hc  a ine
lcasc  p rcpcr :y  ! s  

-n t fh i ,n  
t15 r165  

-  
rnd  R6,7E,  U tah '  R :13a

Canycn ,  U tah  Qurdra r :g lc  (USCS l { rp  N3922 ,5 - l {11107 .5 /7 ,1 ,  19 : ' : i .

C randa I l  Creek  1s  a  saa !1  Perenn !e I  s t rean  s i ' -h  f l c ' ; s
less  Bhan  1  c f  s  aos t  o f  l he  yaar  (0 .5  go  0 .7  e f  s ,  3 l  F . ry  i c  d
Junc  1977 ;  0 .3  to  0 .8  c fs ,  8 -12  l {ovcabcr  1976 ;  -  Veu-ghn  ! {a -sc : :
Assoc t r t c j ,  1977)  .  Thc  s i reaa  Ls  .pp ro r taa te ly  7  ka  ( ' r .  i
o t les )  long  bcg lnn !ng  a t  .PPror lae tG ly  3 r t50  o  (9 '70C f : )
c l cv t t ton  tnd  f towtng  cas lya rd  to  ! t s  sou th .g  the  ccn f l ' . : ence
r r1 , th  HunBtng ton  c rc l r  ,  2 ,385  a  (7  ,350  f t )  c l cv r t l cn .  ? ! ' . r
canyon  g rad ! ,enc  .s  repo i t cC '  by  Vrughn '  Hanscn  Assoc ! , lBes  1s  i2 t
a /Ra  (660  f t , /o l ]e )  o r  12 .3  Pa fcen t  bu t  thc .  l ve r .3c  s 'b reaa
Sr rd leng  f roo  thc  upp€r  fo rks  doun t t r t . t r  to  the  aou th  : s
ipp rox taa t ,e ly  60  o /kn .  (320  f t l o t l c )  o r  6  pc rc tng .

Cranda l l  Crcck  has  e .+  bcen  c lass t f l ed  . s  I  3a5 :Q
f tshc r tes  s t rea t r  by  thc  U t rh  D lv !s lon  o f  l l l l d l l f o  Resourccs .
4u e- -to--!t s-:ila I 1 s ! z c -a n d--t a ck-.-o f,-s u l-t ab I c -s p as n t n g' g r a v c ! s
(  subsgra !es ' .  -a re  . .  - ceGanted  .  -Bog  c lher ) ' .  Crand l l l  C rcck  i s  3
t r lbueary  to  t l unE: ,ng :on  Creck ,  one  o f  thc  f  e r  h iSh  qua l - l i y
l rou t  g t reaos  o f  Ugah ,  and  .s  sueh  shou ld  bc  p roBecBtd  f r cn
any  Ha! r r  qua l ! t y  o r  physLea l  hab ! ta t  dcgrada t ton .

the  f  oL lo r tng  aquaE lc  resourcc  dcsc r i ,P t ion  Ls  based  u?c : i :
1 )  ! ,n fo rna i i .on  p icscngcd  !n  Bhc  1964  Hydro !og ica - !  A : :as  : f
uiar :  i ia t t i ; ; ,  isaJro i ; ,  t iuucr ,  SkogerboL and EaglcY,  19€3);
2 )  a  r c i o r c  ; r epa rcd  by  Vaughn  Hanscn  Assoe lages  (  1 i ?? )  : :
n l { a te r  Qua l ! t y  i na  Hyd roLog i ca l  S tuCy  l , n  ? l a  V i c : l ' . : : 7  c f
HunL i : : g ton  C r i e t<  H l , nc  No .  u -  and  L : t t , l t  Bca r  Sp r l r : t ' ;  1 : ' i i  :  )
on -3 i .E I  t u r vcyS  by  Robc r t  ! 1 .  l { ! nge t  Env t ronacnCa l '  Consu i ' : a : : : s
on  23  Ju l y  

- and  -  
30  OcBobc r  1960 .  l Jase r  qua l l i  j f  ,  pnys : : a l .

hab l i a t  anC  s t r cs l l  b l o ta  l r a  a l l  t opo rC lnC  co t rpo ! i en?s  c f
aquac l c  rQgou rcQs .

! { aec r  qua l l t y  and  hyc t ro i ogy . re  d ! seusscd  ! n  dc ! ' t  dc :a : l
! : l  ano the r  ehap tc i .  ! n  gh l s  chePec r  r csou ! ' ce  qua l l : 7  ! s  : ase :
sa ln ! y  upon  aqua t : , c  t r ac ro ! l v c r?ab ra ie  cooaun t " y  d r t ' a  H : : ; .
Ha t c r .  qu r l i ey  r nd  hab  ! i  ag  dasc r lPg ions  uscd  1S  SuPpo r : -  c  3 i e  .

Ey-cn-. - tn _ .str a aBs no.g-. cap a b! c -*of .  -sup po r-t1,.n g - f-1sIe : '  :  t  s ' '
s t r eas t  6ac ro !nve r i eb ragQs  a r t  a r cc l l eng  t nd t c l ; c r s  o f  s : : ' e3 i
qua i i ey  ( ca l r ns ,  1970 ,  1977 ;  Ca t rne , - -D ! c l cscn  end  ! i : : ' : ' ! € cs .
i gz=  i  ca l r ns ,  I anz i ,  

'Spa rk l  
r nd  t l r ] . l c r - ,  1973 ;  G t t r : : :  a . d

aon l i z i ,  1917 ' i  H i l ; ; ' t i { i i  0L t ve ,  l 9?6 ;  Rc t chc r t ' ^ - 19?3 ;  P ' es : '
and  unz : cke r ,  i - o iS ;  

-  
w i t no r  l i r c  Do r r : s ,  1968 ) '  Aq " ;a : : :

nac rc :nvQr t , eb raga  ; a re  cach  r cspond  go  env l ' : ' cnen : : : a -
cond :g i ons  . cco rd j . ng  t o  Bhc : r  ! nd ! ' r : cua l  Gc ! ' ? l ' . c l : : : . l
phys : , o l ogy  anC  bc i : av1o r .  D1 f  f  e r cnces  l n  Eae rC l : : v : : " . ! 3 : 3 - - !
co11mun ! : l es  r csu l . -  f : . ca  i l f f c ! . anCeg :n  Ba " . t : .  qua : : - - I  ( . i - : =a :

and  D : : : ; e r ,  
- r 965 - ;  -Ca : : ' : t s ,  

D :ekscn  rnc  l i c r : ' : c ks '  197? ;  l a r :



anC Fu l le r ,  1 !1u ;  Hyncs ,  1 -961 ;_Hacan , . r - t97 t l ) ;  Ha ic r  te ! : ; . :a :u re(A . l ,Enan  and  D i , . : i ac i ,  r .qeO;  i f s , - - ig id i  l i oopcr ,  t9 i3 :  . , v re< .
l9 l . l t  Jones ,  19TZ i ._ " i : l f iaos__rnd b . tng .c ,  i -g -z 'g l ' ; '  u ; i ' : i : . ; t l : ; j. f id , /  o? Harar usr  (3ar*e t  197? i__cr i i . i i - 'cr  

' ;  j :  ;  i i i ; i  
'  
. r : . r=r ,  ,1?79;  .  Rtng- lcr  rnd -n i i t ,  

- ' i iZSi ; - " ' jc i . . "  
gradrenr  .ndlc ! .e l ,eva t ion  (8 ruor !nn ,  Ceu f f i  rnd  

-SurO ic f  
,  1977 i_Hyncs ,  197Z i

l1:: l l l  tez3;- _-!_..r i . ,-  
-1-gi i ;  -- iroi ir i i i l ,  

,  1e7T; s?ou! ancv rndcrncer ,  1975) ;  o r  
-a  

coab tneB l ,on  o i ,  t [ cs i  ; ; ;  o therf ' c to rs .  The  range  o f  cnv t ronaen te l  cond t t l0ns  cach  ta rcn  cantnhab l t .  h rs  -een-  ca l rca - '  t ,n . t ,  ! . xon  ?s  n lchc  n tc th  o r  b read ;n( colrrcrt rnd ruruvi i l - igz i i '  tg.r;u ," r izi i  .
s t rcaa  qua- l t t y  ehr r rc tc r t s t ! cs . rQ o f t cn  no :  fu r ry  o raccur tEc ly  cve luagrd  us tng  p t ry j fea l -  o r  chca lea l  rna lyscs

:1o_1. .  B to logtea l  evr rua i i ins-u i i i j - i . . io tnvcr r rbrarcs  ver : fya s t raat r 's  qu.at tEy by dcf  tn tng i t i ;  * ; r .a ,  s  s , r r t , .u t i r ry  f  o : .
:uppo.r t tng l l fe ,  . tnc lucr tng r  t r -out  f  ts i rcry .  lhc  u lo i i i rc  a lsot 'hc bcst  t  ndtca!ors  o f  

-subBlq -  
. r r i ig i l  over  t ! !e  !n  HaE,e: .qur l t t ,v  or  phvs lca l  s i i cao-  r raur r i f ; ' - i ; ; ruar ig  i i iu . . i  r lous,lncrcascd scd lacnte t ton or  dcgradcd ' reC. r  qua l igy . - - - - -



10.2  HE-0DoLoGY

S r r r e q  f t : n n t 1

Th ls  por t lon  o f  thc  !nvcngory  p rov tdcd  ln fo raa t l cn  on  t i : c
phys lc r l  resourc rs .v . l l t b l c  to  Bhc  b lo ta  o f  CrancrL i  Cresk
(Tab lcs  1 ,  3 ,  t l  l nd  5 ) .  f , { c rsu rcocn ts  tne tuCcC 3Cro .a  bank ,
r lFar lan  zonc  tnd  s r tc red  ehennc t  aa tsur rc rngs .  l {e . . su re l t c !1 :s
u€re  teken  aC the  four  s taB lons  gho i rn  ln  F l ,gu re  1 .  He :hccs
uscd  uQre  Bekcn  f roo  Ehosc  uscd  by  Bhc  U.S .  Forcsg  Serv ic ! '
f n i c raoun ta !n  Rcg lon  rnd  U.S .  Burc ru  o f  L rnd  Hanrgeaar ! ,  U :an
Dts f r t cc  ln  Bhe t r  aqua t le  r rsourc r  tnvenEor tes .  P re l t !1 : :a ry
sBrean  channc l  f t c td  su rvcys  ( invcn to ry  ghasc)  rc rc  coap l ,a te :
30  0c?obar  1980 .

$ t rear r r  9ank .  Ag  c lch  s ta t i .on  (F i , .u ra  l )  4100  o  l cn3 t ' .  c f
cach  s l raaa  b rnk  Has  c l rs  s t f  t cd  . s  to  l l nd fo ro  8 r .d : ! : ' : : ;
vage ta t l vc  t ypcs  rnd  percen !  covc r ;  s t rb l l tBy ;  rnd  typcs  rnd
er :cn t ,  o f  ungu la tc  per lu rbe i ton .

Q{n : - ' : r  73nr .  Ag  qsch  s ta t ton  (F lgurc  1 )  r  1C0 t  l cnS: ! :
o f  s t r tan  sccEton  Has  c lass l f !ed  . s  to  r ldEh  o f  r l pa rL :n  zc : ' :e
(  ghaf  zonc  adJacent  io  ghc  g lb rea t r  s l th  vcgc taB j .ve  ecoaun i , - ' y
t yPes  d t f  f  c ren !  f  roa r  thaE on  Ehc  rdJo ln tng  h t t l ' s ! .dcs  - -  Q .6 .
t r1 l1o t rs  r  oeadou  g rass /herbs )  ;  g rad len t  o f  r l pa r i ' rn  zcnc  and
rdJo tn lng  h l l l s !das ;  vegc te t l , vc  t ypcs  end  pc reen t  covar ;  a : ' : 3
ty . ies  and  e  r t cn  t  o f  gc  r iu rba t !o  ns  .

Har r r rd  C \anne l .  Channc l  Ecasuren tn ts  l r kcn  1 : : c lu3 : :
channc !  g rad len t ,  subs t ra te  conpos i t l on  ( l tne  g ransac :  :ue : : ' . cc
ra? t ia r  i han  Bhe  Hc l {e i1  cc ra  saoF lc r  due  go  the  cceen tQd :?a : ' . : : ' !
o f  the  scd laen ts ) ;  ua te r  and  channc l  H td t ,h  (1o t  lnd  - .a l l  !a : : k
H:d th ) ;  ua ic r  dep th ,  ve loc ley  anC d lscnarg : ;  enC lnou : : :  a : ' . i
qua i : . t y  c f  sparn tng  g rave ls .  ,u  DFJ€-

F{ rh.-{ r. r-*/, -';;"i:'::";L;"y -"rnI?['"na.;rtli..l'.i'!:i:{{;':,:' '- n
nog_,bc  saop icd  -d .ue  t6  obg lous- - !ack - -o f . - r ' cp roduc : ton  ha ! : :a :  .1 . . ,
(  a l l  g ravc ls  . ra -  ceaanted  togc thGn) -  W€E f fs r l i {  ' - J ta ! : - :e :
and  o .c ro lnver tcb ra te  tu rvcys  Shgu : ,C  bc  rdcqur tc  ln  p ! '3v13 : :6  +
ln fo rne t lon  n€ca3sa ! .y  go  lnsure  p roEcc t lon  o f  thc  l t : : : .e i , , .
f  ! s h c r y  o f  C . r a n d r l l  C r e c k .  p . r , , , t b o u . 1  A r ) r )  r . { r ' l h i t ' l  ,  '  

"  
^ " ' .  

f  l . ' , ' , , ' , , ' . - - t  /
.  1 ; - 1A  l rDA l c  ( .F . t ' t ' t -  ' 1  h r :  ( '  P?o . r -  t 3  cood (s ' vc  LQ  5 , r ' 1 ' ' ' 11 t : t '  t  ' '  t " ' '  

t  
' t  ! - '

I t e e 1 3 . f q V a r l t b r : r !  f : : - r t : r f r { r s .  F O U f  
' q U a ! : 3 : : a : : ' / e  '

aae : ' o l nvc r?eb ragc  ben ih l c  sanp ie3  s€ re  i akcn  f : ' ca  s :a : : 3 : . s
CCo1  and  CC02  (  F l gu re  I  )  r c co rd tng  t o  g i a  sB raB :  f  i c t  ! ' a : : 33 i
c r j . - . e : ' 1a  f c r  sc l ec : i on  o f  spec l f j , c  sacp ! c  s : . i es  ( 3PAr  19?3 ) .  . : .
ood : . f LeC  Su rbc r  saap le r  (F !8u ra  2 )  t r . s  us rC  ' " o  - . ake  : i : 3
saog ies ;  sa rnp l r s  r € ra  f l ca t t d  1 r :  .  sagu re t ! d  se lg  t r ag t : '  (  ) t aC l  )
so : . ' . : g : cn  t n  t hc  f l e l d  go  sa?a ra ie  o rS .n l sas  f : ' oa  sa : : d  a : : 3
g : ' avc l ;  sanpLes  re r t  p r ! se : ' v cC  Ln  1C?  f o raa ! ! n  r nd  g : ' ans ; c : " . f :
go  . - i c  ! a : c re : s r y  f o r  p roc l ss l nE .

San ; ! cS  uc t  r !  hanC  F ! . oeaSScC . J13h  l r eC ! 'C !nvC ! " . 4 : : a : ! s
So r :eC  l l ca  san ;Le  C i l r : s  us :ng  a  s te : ' eo  acca  N :kon  ! : nccu -a . -
c : c ! ' i s coge ;  o rSan :g i : s  Hc ! ' g  So r t cc  and  cnuae ra ied  by  gax : : : 3= : . :



group  (oos t  to  g lnus  end  spac les  bug  soGe cn :y  to  fa : : l y
iev611 ;  s .aF ie  o r !an : ras  Here  then  bc  d r !eC anc i  r c :ghed .

Ana l , ys ts  o f  san iLe  resu i t s  (Tab Ic  2 )  incLudcc  acan  nu : !e r
fo r  cach  gaxon  and  to ta !  saop te  nunbcrs  per  sga i :on  par  Ca :e ;
s tandard  dcv !ag1on  o f  thc  to ta !  aaan  nuober ;  cae f f t c lan t  c f
va r l ,a  e : ,on ;  oaen  d ry  rc t  gh t  pe r  saop lc  i  nuobcr  o f  Bara  ie ! '
sea t lon ;  doa tn rnce  d lvc rs ! t y  (H ,  Shannon-Wcavcr ) ;  rnC
Bo lc rancc  quo t tcngs  fo r  cach  t r ron  ( IQ) ,  coonun l?y  io l c ranc !
quo l : . cn t  C tQ.  rnd  b to i l , c  cond l t l on  ladar  (SC! ) .

thc  lo l c rancr  quo t iang  ts  e  v r luc  rss lgncC caeh  :ex .n
brscd  upon  i t s  to l c rance  rnd  sc lec t ! v tgy  fo r  v r r tous  subs : : ' aE t
aeg t r i r l s ,  s t ,Fsan  g rad lcngs ,  levc ls  .o f  r l ka l tn l i y  rnd  su l fa ;e
concen t rag tong .  TQ 'c  range  f roa  2  (  vc ry  ' f r rg i l e ,  n . r ro r
to le rance  l to t t s )  to  108  (n tc l c  to l c ranc . l l o : t s  fo r  e l i  a
Paraoe tc rs ) .  Thc  cTQa !s  Ehc  r r l t ,hae t l c  a r .n  o f  ghQ !o ic : ' anee
quo t l cn ts  ( ta )  o f  the  rcgu . l  ta ra  o f  oac ro tnvc r tcb ra?es
saop led  f roq  thc  s l rea t r  s taB l ,on  oa  the  g lycn  da tc .  thc  h l3ncr
Bhe  C:Q,  va luc  Ehe  la rse r  Ehe  ra t !o  o f  to le ran i -  spee i ,es :c
Eora  cnv - t ronEcn ta l l y  f  ra t i i c  spec  tcg .  Thc  c?Q-  ! s  I  p red  ie r  cd
ccooun t i y  lo l c rance  quoB: ,cn t  l nd tcaEtng  rhag  rcan  b€-  cxpcc ied
f roo  a  coosun lgy  lnhab !e ing  a  s t r { !a t r  !uch  .s  CrandrL l  C : ' r ck .
?hc  8C:1s  ac rc l , y  an  lnd lca t i .on  o f  pc rcan t  o f  p rsC ie ieC fo r
Ehc  ac tua l  coanun i l y .  g tven  ex ts t lng  i rag t r  qua l t t y  rnd  hab l taE
cha : 'ac tc r l s t i cs  fo r  thc  s ! reao  ln  quc ! l1on .  the  iCr  C?Q,  a r .c
CTQ^ Has  gaken  f roa  a  US fo res t  sc rv tee  pub t j . c rgLcn  au i i , c : ' : d
by  f , l ngc t  end  l {anguo  (  t  979  )  .

The  t rac ro tnver? rb ra lc  connun t l y  fo r  Hun i ! : ' : 3 :cn  Creek  : :as
bc :n  ln i cnsLve !y  sanp lc  by 'J inger -  t ' o r  near !y  1C Ica rs .  i { : s
s - "uC:cs  a re  s t i t l  t n  p rogress  and  H i l I  con t lnuc  f c r  scve : ' : l
ne r t  y€a ! ' s .  Rcsu l ,  t s  o f  H tnge l '  s  s tuc ly  p rov lCe  a  gounc  3e :e
l i sc  fo r  ?hc  rece lv l ,nA  Ha!c rs ,  l i un t tng ion  Craek .  Accc t ' : i : : 3  : :
Hr .  John  LLvcsy ,  U t ,ah  D!v  ! s l cn  o f  U : ld l ! fe  Rcscu : ' cas ,  F : ' : : :
0 f f j . cc  (person i i  cocsun lce t i l on ,  22  Augus t  198C)  she  Ga: :
conc ! rn  over  dcve lop j ,ng  ghr  coaL  resourcss .c f  CracCa l l  Cany :n
ls  thc  po tcn l :a l  topac t  on  Hun i l lA?on  Creck ,  a  p r l : : c  : : ' : ' . : :
f  ! shc ry  .  !hc re f  o rc ,  Ehc  rva t iab le  

-baseL tnc  
d .g .  on  ! {un : i : :3 :3 i

Crcek  1 t  tapor :an- "  to  the  Crandr l l  Canyon  p ro jee :  anC u : l l  ! c
uscd  tn  cva lu . t : ,ng  any  suspec led  laPrc ts  t {hQn ghc  necd  a : '1ges .



10.3  EXIS: ! i lC  F iS : i  A l rD ' J ILDLIFa R:S0U?CE5

10.3 .2 .1  AQUA?:C 'd ILDLIFE A} ID  i iAEI iA i  A I ID  VALUE
t t " t " t : : t - : : t t l  

n . r roH,  s re€p canyon s ! rh  : , i i : : r
ncander  rooq  fo r  the  s t rc ro  ln  !he  cenyon  boEtoa .  ? ! . c rc  has
h ls t ,o r ! ,ea l l y  bcen  heavy  ca t t l c  g r rz tng  p ressurcs  on  the  g ras  s ' /
and  tcndcr  herb  end  shrub  ycgeE.B lon  found  oa tn ly  !n  iF .e
l la lBcd  r lpa r lan  zona  l tn lnE  c rch  sLdc  o f  Ehc  g l reaa .  Th ls  has
resuL tcd  tn  25  to  l l 0  garcan t  uns tab l r  s t rQ.o  banks  ' r1 - -n
c ros lon  rnd  s lough lng  bank  la?ar te ls  coaacn .  Tbc  p rescn :
doq inan t  r lpa r l rn  

-  
vegeBet lon  con l t sgs  o f  oa :u ra  t racs  and

shrubs .  0vc r  ha l f  o f  thc  s t ra rq  i s  shadcd ,  r t the ! '  by  Ba : :
vegeBef lon  o r  s t rcp  bank  qe tc r la l s .

Lar3c  bou l ,de rs ,  so l re  oyc r  2  a  (6  f t )  tn  d taoc te r  a re
coa t ron  !n  t ,hc  s t rcao  channc l  and  rdJo tn tng  

' tB  
r  p rov id tng  a

po tan t le l  fo r  decp  r .  covc red  poo l  h .b t t r t .

Sooc t toc  tn  thc  recen !  pas t ,  r  o tnc re l  sp r lnE  f l cs id  tn :c
Cranda t l ,  Creck r  rs  ev tdcnccd  by  .  l r rgc  aer l  d tpos l l  ( caa)
naar  the  Ioner  f  o rks .  i hc  sp r tng  l s  no  longar  ac : t ve  bu- -  a
n lnc ra l  ra te r  tn f l ,uence  (ceqcn tcd  subs t ra tcs )  1s  s t : l , i
apparen !  tn  Cranda l l  Crcek .  Vaughn  Henscn  Assoc la tcs  ( :9??)
rePor ted  tha i  Ha ;c r  qua l l , t y  tn  Hun ! !nEton  Crnyon  g r ibu :a ! ' : cs
de tc r l c ra tcs  .1n  a  nor th  Bo  sou th  and  t rcs i  to  aa . ! t  d1 : 'ec : : :  n  '
and  Cranda l l  Crcck  has  be t !e r  i ra te r  qua l tey  than  thcse
t r !bu ta r tes  t6  thc  sou :h .  Thcy  reporgQd su l fagc  concan : ra : :3 : : s
!n  Cranda l l  Crcek  o f  27  to  t l o  a ,g /L ,  TDS o f  390  :c  850  ;a i  i ,
b l ca : 'bona te  a lka l in l t y  a f  263  to  312  ag /L ,  eh lc r lCa  c f  1 . i  : c
6  ee /L ,  anC ! ron  (goca l )  o f  0 .05  to  0 .16  ag l1 .  l l cn .  e f  ? : : ! :e
t rager  qua l ! t y  paraoc tc rS  c reecC 3 :a tc  l !a l ! s  f c t '  C r : : : r :L6
Hagt ! ' s  ,  no r  a r r  h tgh  cnOugh to  a .Lonc  accoun t  f  Or  B i :e  ce t . : : :3 :
subs ! , ra?as  o f  Cranaa l l  Creck .  l {a tc r  qu . l t t y  o f  l {un : in6 :sn
Creek  Ls  s ln l la r  to  Bhag  o f  Crande l l  Creek  u1 ' -h  su l l : :E
ccnccn i raBLons  gencra l l y  o f  20  to  80  a6 , /L '  tD-S  o f  130  :3  ' rC :
ag , /L ,  b l ca rbona ic  a lka l ln t t y  o f  200  to  270  ag /L '  eh lo r i , i e  c i  i
t o  15  ag /L ,  l nd  l ron  (goce ! )  o f  0 .c?  to  2 .5  og /1 .

l j a tc r  l aopcra :u res  e re  s ta l la r  i o  thdsc  ln  l i uB- .1n5- -c : :
Creck  r i th  no  ev1dcncc  o f  any  H.n t  r .?c j  sp r ln3s .  ' Ja : : : '
' . eEpcragur ts  rangc  f rou  a  ncar  un l f c rA  C-1e  C f rCq  Ncve=!c r
lh rough  Hareh  ea-cn  ycar .  Su6oQr  Ha lc r  g€aparaSut 'Qs  ccn : :c l i ; '
havc  I  d lu rna l  f  l uc iua ' . !on  o f  10 - t5o  C PGr  day  u :?h  tax : :u ;
teaperagures  ncar  2Oo C.

Cranda !1 ,  Crack  has  e  d ra tn rge  a rQ l  o f  apprc r lna :c l7 ' :9
!o  i  ,O  1O ha  (  190O 3o  2500  ac res  )  .  Thc  tEra .o  b : , ccc :s  : cs ' - l i '
Cas t la  Gage,  S iackha ' , r k  and  S ia r  Po lng  Sends :cna .  ! {o : ' i ! :  i i c l ' :
and  Pr :cc  R lve r  f c rne- . :ons  fo rn  iha  ae jc r l t ' y  o f  ?F . :  i : a :
canyon  above  - \ ,ne  gcurcc  c f  ghc  ac !1vc  s r . l r faCe tg iQrA f l c rS .



Accord lng  ?o  t /aughn  ! i rnscn  Asscc la !es  (  19?7)  '  r ra te r  f  l cws
1n  upper  CranCa lL  Canyon  a ra  tn ta rn l i ,3cn l ,  H i tL  f l o ' ; s
o r i .g ina l l ,n6  as  !n i c r f l on  uh lch  su r faccs  above  o r  nca : '  : : : c
Cas t !e  Ga. ,e  Sandg tone-6 lackhark  Fora ra t ion  tn tc r facc  an l /  c -
ovc r tand  f lou  - -  !n tc r f l o r r  Coa lna t tng  dur l ' ag  sp r lng  runc : - l
saason Hht le  ovcr land f  Lou ts  l rosg  co t r l lo t i  dur lng  thc  S i . i i -5 i€  l '
l l rundcrshorc r  pc r lod .  VHA r l so  raPorEad spr tngs  tn  f  : : :

.Cranda l l  Canyon  a rea  sur f rcc  Pr tnar l tY  abovc  rnd  bc !c r :n !
B lackha t rk  Foraa t ton ,  r l th  t l t t t c  g rounduaEQr  re t l v l t y  sho t i : . : ' . 6
ln  the  E lackhavk

Jcppson ,  Ashcro f ! ,  'Hubcr ,  Skogerboc  rnd  Bag lcy  (1?5e)
rcpor tcd  rpprox to r tc l y  7 ,9  ca  (20  lnchcs)  rnnua l  p rec lp : !a " . : c : l
no roe l l y  oceur r i .ng  ln  Bhe  Cranda ! l  Cenyon  . ras .  They  a l  s !
repor fed  I  po !en t fa l  cvapo ! r rnsp t ra t !on  o f  7 .1  go  7 ,9  c :  ( i 3
to  21  lnchcs)  per  ycar .  Hog t  p rac lp l t .g lon  ln  Crandr ! i  Can ; -o t :
fa l l , s  as  r tn tc r  snoH

Cranda l t  Canyon ,  hav lng  s t . cp  s lopcs  r t i h  r rposcd  sc : l s '
ear r !es  fa ! r l y  i rea ly  sed- locng 

-  
loeds  dur i ,ng  h13! t  r ' . :no f i

Pc r lods ,  bu t  duc  to  tnc  s tcep  Srad icn t  and  h tgh  vcLoc l ! : cs  '
s t r ca t r  subs t ra tes  e re  le rge ly  f r i c  o f  f l nc  scd taqn ts .  In  fac : '
thc  dca lnang  subs t ragc  ts -Er l vc ! - rubb le  co l teng .c l  togc ' -hc r  r : i h
o lnc ra l  dcpos l ,gs  r  p r .oUabty  Ca  rnd  l {g  ecsb tncd  r iBh  i€s ' " : y
carbona tcg  tnd  su l fage ! .

fhe rc  sas  l l t , t I c  knogn ,  b lo to3 lc l tLy ,  tbou !  Cra : : ca l l
c reek  pr lo r  to  thc  1980 survcys .  th+r .Q-h 'avc-bren- - f ! , sh  -o !sc : . . r : t '

! n  !oHcr -Cranda I l  C iack , .bu t -appro r laa tcLy  1 .0  ka  (0 .6  a : l : )
ups i i can  Of  the  Canyon  t rou th  - -  a rc  soac-  -h1gh-  -bar r i ,a rs  '  asov !
t hi3t!-t!o-FlstuJr,av.c-.bee-n ..obs.acv-ed.. Iber-a-{r€'-no-locsc-tFa'i: ' .:: ' .a
g rave is ' - - !n  -C : 'anda l ,1  Creek- - - lnd lcaC!ng  

- - l ' -  
P robab la -  lack  c i

-pa t rn lng .  Thc  f  t sh  p robab tY  su lo  upsErQaB f roo  l l un :1 :5 : : :
Crcck  each  spr !ng  buB a rc  unab la  to  succ tss fU lLy  r t? ! ' . c  i3e .
t {un ' . l ng ion  Cr fc i<  i s  onc  c f  the  h iShcr  quaL i : y  t ! ' ou ' "  S : raans  c i
U iah .

e | " - . ^ r  a ( ' a 1
re

.  S l , r r a r r  ! { ab r t a t .  A  sua t ra r y  o f  t hc  Phys t ca l  hab l : a ! ,  c : '
C ranCMS3a ;1cn  CCO ' t  (F l gu r r  1 )  l s  P rQ lcn ; cC  : : .
t au l c  1 .  Thc  Losc r  2  ko  o f  C randa l l  C reck  h l d  f r l r Ly  un : i : r :
hab iS . l  t s  p rav l , ous l , y  dcse : . 1bcd .  ?ha  S ! r . a [ |  channc i  . :  S :a : : . :
CCC l  h r s  .  sC€ep  g iad lenC  (4 . i ? )  t h l g  P . r : 1 - . - ! y  . ec .un -bg  l c : '
t he  ? r cscnc .  o f - r i g l l c  ( 35? )  r nd  g r , a , r c !  ( 3C : )  ! n  - s_uce  : : : 5 ! :
p ropo r : i , ons .  ?hasc  subs ' . r aCcs  on  

-  
30  0c !obc r  19EC hac  2

tou t r l ng  o f  f l ne  s l i !  gha t  I  c rus t  had  s t r r : eC  t o  f o r ;  €ve :
f r oo  cn ia j , ca i  dapos !31 ,on .  i h l s  s l lC  l eye r  h rd  resu l i cd  1n  e
spa rse  a l ga l  g r cu ih  on  i hc  r ockS .  ?hc  o l c rO j . : r ' rQ r ' - a3 : ' a : 3
coErun l : y  E f  S t i : l cn ;  CCOl  ( ?ab te  2 )  a l , so  sho rcd  she  119ac :  : l '
- , h :S  S : ! - -  Covc r i i g , cn  ?ha  Sqbs - - ra - res  r l t h  Oa l y  € ,d ! ; i : . 3
o : . 6an l , sas  ccnpa "e l  i l : n  39 ,3Cs /nz  u i s "Faa t r  . g  S ta3 l cn  C3 ' - 2 '



In  gcncra l  Cranda l l  Craek  a t  !h1s  3?a :1cn  1s  Ln  a  h :6 :
g raC len t  r  f l : r r ro r . r  channe !  ,  sBe€p  s lded  canysn .  Ca t t le  Era : : :a
d ' . : r ' : n5  thc  ruEt ra r  o f  1980  had  rcsu :Bes  ln  c l cse-c ! ' :F ;e l
Srasses  and  young  herbs  and  fcnbs .  Th ls  p ! '1c ! ,1cc  over  : : :a
yQars  has  resu l - "cd  tn  rc la : t ve ly  uns ieb lc  s t ra .o  ban lcs  caus :n l
nodcra tc  s l tEa t ton  o f  the  suFs i ra tcs .  The  s t rcao  h rs  l1a : :e :
Po ten t le l  fo r  top rovcacn !  -  con t ro l l cd  an i6 . l  use  o f  l he
r tFar l ,an  . r !as  rou ld  rcducc  scd t rcn ta t ton  bu t  ceoan t lng  c f  tL !
subs l r .g t !  rou ld  s t t l l  l ! o1B thG b loBtc  po tenE ie ! .

l eua i - {  e  } .ae ro {  nvc r tahna t : r .  l rb l c  2  eon t r lns  a  sua t ra ry
dcsc r lpe !oa  o f  Bhc  egue t i c '  E .c ro : .nvc r?cbra ;c  coacun l i y  ^c f
Cranda l l  Creck .g  SEr t ions  CCO1 rnd  CC02 on  30  0c :obcr  t9EC '
Saop !cs  f roo  S leBton  CC0t  con fe tned  a  d tvc rsG lsscob la3e  c f
te r r  (31 )  tncLud lng  scvc ra l  r tEh  fe l r l y  n . r ro l  snv t ronoen :a :
rolcrancas ( lQ<36).  Thc prescnca of  Eelgsge.f fa gl i ta l ,
9 t c r o n a r : a l 1 a  b a d r  a  a n d  ? r o c t n o {  d e r  Z f . g . g $ ! , : _ f  f  C f  I C C g S  g : : c
cooc ,un l ty  o f  Hung:ng :on  Crqck  .s  thcsc  sPcc tcs  a ra  ccBton ln
thc  la rgc r  rccc tv tng  s?raa t r  bu t  c€ rc  rbscn t .  f roq  the  0c ' . cber
s rop les  f roa  the  upsgrcaa  s ta t : ,on

Loscr  Cranda l l  Crcek  Eacro !nvc r tebra te  coonun l t y  in
Oc tobcr  c rh tb tBcd  s lgns  o f  soaer rha t  lo rc r  r , lBar  qua l t "y  

"hanrg  upPcr  Cranda l l  Crcck  (  S ta t ton  CC02)  -  rbscnc !  o f
Are?casve l r :  lnd  t i le ; ;Jg lg  cadd ls f i tes  p lus  rcducad nuobcrs  c f
scvc ra l  ta ra .  l h iov i i i i f  coooun lgy  coaPos t t ton  (C?Q. )  cn  3C
0c3obc . r  19  80  Has  9ug  (  BC i )  o f  !he  p rcd :cged  Po :en? : ,a :  (  C? l - ;
fo r  thag  s l rcan  sec :Lo  n .  th ts  :uppor ts  the  f c rcecn : : :  r . !d
conc lus lon  tha t  thc  po ieng la l  fo r  l ap rovcocn !  o f  th l s  sg rQa: : i
sec : lon  fo r  aqu . t l c  l i f e  ! s  l l a t ted .  I t  a l so  po t : : t s  cu - "  i ! ' . e
h igh  qua l t t y  o f  th !s  sg re iu r  cons i ,da r tng  ihe  L l l l i cd  ! ' ascu l ' : ss
(  Iow f l cus  and  cher i ca l  dcpos l t l on )  and  .s  su3 : :  sn :u l3  3 ' : l
? rc t rc :ed  f rcq  fu r thc r  Fer iu rba" tcn .

5:g:;.g-lM

S: ' . r -  Pa :  I  b r -  .  ?a ! ic  3  p rcs !n :s  a  s -uo t ra ! ' y  desc : ' : - ; - : - : : : : - : i
t ha  s f f i . s  S leCtdn  CC02 on  30  gcsobcr  i9 :9 .  l r .e
to :a1  channc l  uas  r ldc r  than  . :  SBa- " ion  CCCl  (40  f :  c33?a ! ' ! :
! t l t h  e0  f  I  )  rnd  sg rqa6  g r .d len t  u .s  SPaagcr  (  t .0 t  coG;a : 'ec
t r l th  4 .5 : ) .  i hc re  Has  oo ie  bedrock  rnd  tass  s rnd  rnd  s : : :  a :
S la " lon  CC02.  SBrera  banks  l rQrc  aorQ s t rb le  rnd  t ,hc  r : ; . ! ' : an
ycgcBaB: ,on  zone  Has  s !dc r  a t  SEag lcn  CC02 ccape  rcc  i i : : : .
S la t lon  CCO1.  lhe  s t r .a t r  uas  s t : ,11  t r : .  s iacP,  nar ro r  cnan : : : -
e t ih  s?cap  banks .  Ca i !Lc  g raz l ,ng  had  Produced  . i  aF ;a : . i ' -
absence  o l  ta i l  g rass ;  ra thc i  thc  vcgcE. t :on  r t s  c ro ipc :  : l cse
go  ihc  g round .  San t<  c ros ton  uas  av ldcng  l !  Land  s ! 'ou6ns  ' . : ;  : :
U0  f  i ,  r i dc  and  !0 - t r5  f  :  h lgh .  S t rcao  subsE: ' . t t !  d : ,d  no :  :1a re
Bhc  covcr i : :8  o f  s l l t ,  th rB  u .s  rv ldcn i  a i  Sca t l ' cn  CCO1.

! e : l a ! { :  v e e r t { . r v ! - r ! b r r - ! S .  ? a b l C  2  ? f Q S a n ; S  S a ; ; 1 1 : ;
daga  f o r  3o  cc :obc r  l lEc .  t t r c  p rascnc r  o f ,  l gau l * s  1nc : : a :es
a  depend incc  upon  headua :s r '  spF : . : : g t -  -  f o r -  : ha  a r Jc r : :Y  c f
lcu- f lo ' r  Hatr rs  j ,n  upper  CrandalL Crcck.  !3 :3: . : .5 , : : *
l  r : : :  : v : ' : r  ^  r - o r r . ' r .  ? z ^ 2 1 2  ! : : - 3 : : : : : ,  p l u s  o : n c r  : a x a  . L ' - . - .



-,-
U l o t r  iQ  va lucs ,  tnC i .ca ic  re ia t t vc ly  h ! .6h  ra ic ! '  qua l l :7 ,

perQnn la l  t l ons  and  6ocC heb iga t  1 t  S ta ! l , cn  CCC1.  i : ' . c  3 : :  c : '
9 t l  l nO lca t , rs  gha  ccnnun i ' - I  i , s  near  lBs  p rc .d lcgcc ;o :cn : :a l  as
fa r  es  cooFos l !1on  j , s  conccrn ld .  i hc  

'h lg l t  nuo lc rs  a : : :
r c la i : vc !y  rven  d ts t r !bu t !on  o f  nuabc : ' s  ovc r  - l yPes  ( ! i : ! . : t l ;
suPpor t  Bhc  conc lus lon .  Bhag  on  3O OcSobcr  1980  thc  .qua : :c
Eacrc lnvc r i cb ra te  cooaun ! ty  ae  Sga i i ,on  CC02 uas  Ln  tccs
eond l , ! i on .

S t a t l o n r  U o \ t F  a , , t d  f l P C t

l h rsc  2  SgaB lons  uerQ rc l ccgcd  rS  PhoBc  and  occu la : '
hab t t . t  oon ! , to r tng  s : . t : .on r  on iy .  Suooary  dcsc t '1P t ,1ons  c l  :ne
phys ica l  rasourcc -s  ac  cach  sg i t ton  on  30  0cBoocr '  .194C are
prescn ted  !n  Tab les  l t  rnd  5 .  Uppcr  lou th  fo rk  ! s  sp r in3  f cd  a
shorB  d ls tance  rbove  thc  con f lucnec  r l th  upPcr  norgh  fc rk .
Above  thc  sp r ln ts  thc  sg ra ra  .  l s  r tpo rg td : . y  tn?c ra ! : ! !n : .
SubsLra tcs  1n  bo th  fo rks  Hare  eovcrgd  r l th  chca ! ' ca !  dcpos : :1c : .
buE no !  . s  S t rong ly  ccocn tcd  !ogcghcr  t s  .C  S laB i .ons  CC01 and
CC02 dorns t re r&.  there  re ! 'a  a lso  beav lc r  r l ,g r l  g : 'o r . - i s  cn  tne
rocks  a :  Bhcsc  upper  s ta t l ,ons  !h1n  ag  the  loser  Z  s?e- "1c : l s .

Channe ls  a - "  SBat lons  UPt IF  and UPSF sc ! ' t !  l l a ! - ! ' c l . f  ' r i i h  s ' - t t :
s t  dcs  . s  a t  thc  loner  s la l l ons .  fhe  channe i  ! : :  U?SF 'das
nar rosQr  r t i h  60ra  la rgc  rocks  end  dead  t lnbc r  fa i !  l han  l : :
UPNF cha i  had  a  oore  opcn  f  l ae  bo t tco  channe l  '  l 1 :ncu3h  :?c :
vc ry  r tdc  and  t t r ca$  banks  t ra rQ neaP vQ! '? tea l  l 5  gs  ze  : ' ee : .
Graz ing  lapac :s  on  Bhc  r lPar !an  coos tun t t t cs  Hare  v i s :5 lc  c :1
bo  th  f  o rks  .  

. . .
1  0 .3  . 3  SPSCIES  OF  S?gC:AL S:GNIF IC IT ICE

A.YD ENDAI IGE i l I  S? :C : :S10.3 .3 .1  T : {RgA iE l lE t

0 f f i , c1a i  USF& 'JS  Scc :1cn  i  op ln l ens  re l a : ! i 6  : 3  : : ' . 3
aqua i , ! c  r qsou rces  O f  HunS :ng :9n  and  Ecc l , cs  Cenyon  C ra : : ' . a6?s_
have  l nd : , ca t , ed  Bha t  no  gh rca ' . aned  o r  cndangc : ' cC  spcs : ! s  : f ,
f i sh  o r  o the r  equa? !c  o rgan ! sas  have  b ' ccn  f ounC  l i :  r a :e : ' s
ups t i ' eao  o f  t he  l i t i c s t  2  o i  3  a j . ] : s  o f  BhQ ? r t ce  o ! '  San  i a j ae l
R !ve rs .  i he  o rgan l sas  o f  C randa l l  C rcck r  r s  p res€n : : y  k : : c ; :
a re  r l l  ccaaon  rnd .  s lde l y  d ! s t r l , bugcd  th roughoug  sg : ' aa : : : s  s f
U tah .  The rc . r e  f ounC  !n  C randa l l  C reek  rQp ras t : ' : : . : : ' r ! s : f
s cvc ra l  i a ra  l t n l t cd  : c  h :3h  qua : , l t y  r nv l r sns '  " 31 : :  c c : : e ,  i 5
!a r  as  1s  p rescnB l , y  kno ' l n r  1F !  r l r e  1 : :  3hc  1 : :gc : ' l c ' . : : : : a : :
r eg lon .



10 . .8  EXPEC:E '  I I {PAC?S OF M i , \ :NG OP:RA; !O} IS  ON F :S i  AND
. A r r . - - -  . t ? l : l l  ? 3 i

A r v A i - L  t t - r r

Cranda l l  Cr l ck ,  as  a  hab !3a t  fo r  3que t i c  u l !C ! l f c  o :na : '
' -han  f l sh ,  l s  a  qua l t t y  sg rcea  and  .s  such  thou ld  bc  ; ro :ec :e€
f : ' oo  : ,ap .cBs  c f  Bhc  p ropos€d  Cr rnda t l  Canyon  l ' { tne  Pro jec : .
Thcrc  t s  no  p l rnncd  d ts tu rbancr  o f  Crendr l t  Crcck . t ,  P r !5c ! : :
t r t th :  th t  .€cess  road  e l lgnocn t  p lenncd  fe r  cnouEh rSove  the
screan  so  as  t ,o  rvo id  scd tacn t r t ton  o r  reaL : ,8 : ' :ee r :
pc r tu rba t tons ;  rnd  a lne  por ta l  t s  p l rnncd  fo r  tn  Qf f -3 : rQac
t l t c .  There  cou ld  poss tb ly  bc  FuD-o f f  p rob lcBs  f rcq  ihc  rcad
znd /o r  por .ga ! ,  cspGc le l l y  dur tng  ac t t v .  su r f rce  d lscurEanca
ec t tv t t i cs .  Cranda l l  Crcck  eou ld  poss lb ly  bc  lo tpac : :C  f rc ;
su r f  acc  iuo -o f  f  s€d l t r cnEs ,  bu t  gh ls  shou ld  nog  bc  a  sa r i . cus
prob lce r  t f  s rd lacng  con t ro l  qu lc l c l tnes  . re  fo l l oucd .  Po tQnS:a :
subs tdcnce  r reas  a re  Ea ln ly  ebova  Per tnn i ,e t l y  ra :c re4
s t re tchcs  o f  Cranda l l  Crcck  rnd  hc rdsa tc r  t r l bu le r1cs  '  l hus  :?3
topac ts  f roa  gubs tdcnce  on  t ,ha  b !o "3  o f  Cr . rnda l , l  C rack  a rQ
expcc !cd .  Proposed  non l lo r lng  shou ld  c luc ldaLe  .ny  t :7ae :s
gha t  oay  occur ,  tnc lud lng  lhosc  assoc taBcd  r l th  rcduced  s t rcan
f lons  causcd  by  LnEcrsccg i ,on  o f  gourca  aqu t fc t ' s .  .

10.5 HiT!Ct i :o i l  A!{D t{Al{A6E:{E!{? ?LA!rS

S ince  no  !apac ts  a re  expcc ted  to  the  ParQnnta !  uaBa: ' s  c f
Cranda l l  Canyon  1n  Bhc  near  fu tu rc ,  no  Spcc l ,a !  a l - - l ,3ag : ,on  ; lan '
concar : t :ng  CrandaL !  Craek  !s  p rescn ted  hc rc .  Cr rnda l l  C : ' : : k
H i I l  be  oon ! to rcd  fo r  hab t taE va luc  rnd  b lo t1c  cca ! :un : : : '
ccnd ! !1cn  fo r  the  nax?  2  years ,  sp r lng  rnd  f l l l  saa ; l :nSs '  : : :
o rdc r  !o  acqu l , re  a  basc l !nc  descr lp t lon  o f  the  resourcQ.  ?n :s
base l !nc  r : i l  p rov iCc  soL j ,d  g rounds  fo r  fu iu rc  1 tpac3  ana lys :s
and  a i - . tga i :on  p lann :ng  i , f  Bhc  nccC a r tsQs .

10 .7  F :S i t  AND n :LSLIFE t {CN: iC t :NG

cranda l l  c reek  ! , s  r  qua I l ! y  l i raa t r  rnd .s  such  s t ' . :u l :
have  a  basc l !ne  dcsc r :? t t cn  o f  i t s  ha ! igaB rnC b : :3a .  Aq ' . :a : : :
oac ! 'o !nver tcb ra te  saop les  r t l ' 1  bc  taken  cach  .  s i i : i ' e
( lp r f ! - r fay j  rnO fa l f  tOCcoUcr -Novcabcr )  du r tng  ]961  rnc  19 :e .
Hab l ' .a ' "  o tasurcocnE,s  as  p rescn tcd  ln  i rb les  1 r  2 ,  3  '  rnd  3  : ' l
Bh :s  repor . -  s  j , ] l  be  o rad i  a -e  the  sac ta  t l ac  . t  :hc  ! : : l cg :ca l
saorp l ,es .  Da ta  co l lac ted  r t l !  be  cc r rc f  l i cC  tJ1 :h  t t . :a r  qua l : : : "
and  hydro logy  seasurc6cn t t  d l scusscd  undcr  ano ;hC: '  3 ! :ap t , c ! '  c l
Bh : ,s  repor t .  l f  l opac ts  shou ld  bccooe  cv idcng  in  the  d ra l ' : : a  3 :
a ! .ea  o l  Cranda l l  C iac l (  !n  ihc  fu tu rc '  aon iSor l : :6  o f  .qL la : : :
oac ro lnver tcb re ta t  anC hab ! !a t ,  ehangcs  r t !1  bc  S ta r ' -a€  .5a : : ' :  '
us ! rg  p rev l ,ous ly  co i l cc !cd  d .g .  l t  Eh t  b rsc  fo r  1 ; ;a : :
ov  a l  ua  - . t c  n  ,

t n



RESEiEf{cEs c: i : t

A l taan ,  P .L .  and  D.S .  D i? iac r .  1966 .  ln_v i ron t ren ta l .  g l cLce-v .
Fcdcra t lon  o f  Aaer tcan  soc lce : ; i - i o i  E rp . iG ; ; - r i  3 :c rc i . v .69s  PP.

Aocr l can  F i , sher l cs -Soc !cEy ,  1976 .  InsCrcao  F Io , , r  Nceds ,  Vo l ,un :s  :and  r r .  €d - .  J .F .  0 rsuorn  rnd  c .H .  A ! luan .  5 t i - i no -e :z  ?g- ,rcs  pcc t t ve ly  .

Bakkc ,  B .  H .  1977 .  Gra : lng
Fab .  - l {a r .  pp .  3  l  -3q  .

Eeuaannr  R . l { . ,  A .R .  Gru f tn  tnd  R .F .  Surd tek .  1977 ,  ihcs tonc f l l cs -  o f  th€  Rocky  
- i i June i ins .  

t { coo t rs  o f  Aner .En tooo l .  Soc .  l {o .  31  .  AOg g t ;  
- -

ca l , rns ,  J .J r .  19?0 .  l l cs  c -oneep?s  fo r  t ranaE lng  aqua t le  l t i esys tcES.  l {a !e : .  po l , I .  Con ! t - .  F rd . ,  J .  4E i f j : t? lEa .

'r'/lr, 
,lro.u" 

tt t aco sY s! ea

K.  L .  D tckscn ,  and  E .  g .  Her r ! , cks .
- l nq  ncs io ra t i on  o f  gaaagcd  Scosys tQas .v!r tg1nta.  Is ts f {  o-91 3g-ooio-a.  

-  
53 f  pe.  

-

t  q . .R .  -  Lanza ,  e .E .  Sparks  and  t i .T .  ' / a l l r : .
Dcvc lcp : ,ng  b :o l ,og :ca i  ! ,n fo rna t ton  ry rse t rs  fo r  He :e r
nanageaeng.  l {a tc r  Rcsourcas  tsuL I .  g (  l )  :g t -99 .

coLre l l ,  R .K .  and  D. . i .  Fu tuyaa .  ' t 921 .  0n  the  ocasuFsne : : :  : i
n : , chc  b rcac t ih  and  over l tp .  Eco iogy  5A(  4 )  :  !6 f  -575 .

Env l : ' cnoenBa l  p rc !cc ! !on  Agcney .  1g i3 ,  g ! . c l ,og lea l  i ' l : 13  a : :Labora to ry  t {e :hods  fo r -  t { c i su r lng - - thc - -oua- l : J i  o f  su r f  acer , ta t r r r  rnd  E f f lucn ts .  c .  ! .  Hcbcr -cd l to r .  E i l -e?ys -?3- ; : . .

Ghe t , !1  ,  P .F .  rnd  C.  g "ona :21 .  1977 .  A  coopar tson  be : r reen  va i . : :us
c r1 ! , c r l ,a  f  o r  gha  ln . . r r i ra ta t : ,3nn  o f  

-  
b : ,o log lea l  d3 :a  1 : :  : : . . :

rna l l s !9  o f  i hc  qua ] :gy  o f  runn lng  . rJcc r . .  r j e :c r  . : .es .
I  1  :81  9 -83 ' t  .

l {a r t ,  C . !J .  rnd  S .L .  Fu l l c r ,  ed .  l 9? r .  po i , i , u : :on  i c : l cg i .  c iF reshra tc r  !nvc r teora ics .  Acad .  . ; ress ,  !n ; - .  , -  , r c *  1o i r . - ' : s : i l
0 -  I  2 -32 t  Ug0-3  .

! . i cope : ' ,  l .  R .  1  g i  3  .  E , ra lua- ,1cn  o f  th r  E l f  cc !s  c : .  i l o r rs  c ! :  l : : . : :s : reac  Scc logy .  Dcpar t=Q! :c  o f  Eng :ner r lng  Resea13 :1 .  pe : : j : :
6as  &  E :?e- . .  -  ?a  3 -e ryv1 te ,  Ca ,  9 {6Ct ,  97  pp .

I  O .8  S ISL IOCRAP[ {Y

F!  snc  r  t cs

ts  dcs t roy !ng  our f  l sh .  Consc : ' v .

l s s1a l , l a i : , ve  capae : : y .

_ l nd  Rcs io ra t l on  o f  gaaagcd  i cosys t c rv!r tg1nta.  rs ts f {  o-91 3g-ooio-a.  
-  

s l  f  * :

197 i .  . l r c cve rT
Un l v .  . 3 : . gss  c f

a  ^ -  -

.  r l  : .
r . . r ' i  - . .
\ r € - - ' . .

11



Hunt ,  R .L .  1976 .  A  long-gg t '3  cva luaB!on  o f  ? rou t  hab : :a :
Ccvc lcpnan t  end  t l s  re la i . l on  to  1 ;p rcv : -6
aanagc$en t - re l ,a ied  rcsar rch .  A f tc r .  F isn .  Soc . ,  i ra : : s .
t 0 5 ( 3 ) : 3 6 1 - 3 6 ll .

l { yncs ,  ! 1 .3 .N .  1971 .  The  8 i o !ogy  o f
o f  i o ron to  P ress ,  t o ron to .  202

Pol lu teC 'Ja lc : . s .  Un :vc rs : : I
Pp .

Run nlng t ia i ,  e rs .  Un lv .  c I
! o rongo

of
pP.

JcPPson,  R . ' J . ,  C .L .  Ashcro f t ,  A .L .  Hubcr r  G .V .  SkcEerboc ,  a ld
J . ! { .  B rg !cy ,  1969 .  l96g  Hyc l ro log !car  A t l . r  o f  u !ah .  u ia : .1
l i a tc r  Rcsourccs  L rboragory  rnd  Utah  Dcpar taen t  o f  Na tu ra l-  
Rrsourc rs  PRI IG 35-1 .  UBeh S ta tc  Un tvc rs l i y .

Jones ,  S .  1972 .  S l l t  po l lu t lon :  .  n .H  Er ra  fo r  rn  o id ,  p rob l t : r .
Ho .  Conserv  .  pp .  4 -7 .

Lore ,  K .  H .  J r .  and  t { .  C .  Hca th .  1953 .  the raoPer lod i ' tE l  1n  ?La
te i l -FU1 cu t th ro t i  ! rou !  (  Sa ' !  no  {e f - f ! . i  e1  ark r  {  )  .  J .  Ar l :  .
Acad .  Sc i .

Hacan  ,  t .? .  1  97  u .  F reshsa tc r  Eco to ty .  John  Ht lay  &  Sons  '  l l e ;
io rk .  343  PP.

01 lvc ,  J .J .  1975 .  Chco tea ! -phys tca l
sagcr  qua l j , t y  tn  the  Cuya t foga
J .  o f  Sc t .  76 (1 ) :5 -15 .

P !eLou ,  E .  C .  1972 .  N ichc  s id - 'h  and  n l , che  over lap :  a  l te : : : cc  l : :
measur l ,ng  thca .  Eco !ogy  i3 ( l r )  :587-692 .

? !a i : s ,  } | .  s .  19?9 .  L lves tock  g raz  j ,ng  r : : c  r t?a  rLae /  s ' - : ' sa :
eceSyScEt rs  - -  an  overv !c r .  Foruo  - -  Graz :ng  a l3
RtPar lan /Sereaa  Eecsys !e43 .  O.B .  Copc ,  !d .  l r cu :  Un1 : r : :e : ,
i nc .  Pp  .  3  9 -a5  .

Re : .c : ,  S .R .  1977 .  The  ro le  o f  an1aa1  .sscc j .a i i cns  anc  cu : ' : : : : :
veLoc ! t !as  tn  saC i ,acn t -spcc l f !e  l ca f  i i , : t c r  dccccpcs :g :3 r . .
0 tkos  29 :357-355 .

,  1  .Q72 .  f he  Eco logy
? rcss ,  i o ronBo .  533

rnd  b lo log lca l  ass tss t : t : : :  = !
R tvc r  (  19?3-1  9? [ )  .  ]hc  Ch : :

Rc ichc r i ,  l { .  1973 .  ?he  Usc  o f  Hac ro !nve r t cb ra "ag
c f  ' dagc r  Qua i l ! y .  Unpub l l she i  ! { .  S .  i hcs : s ,
UnLva rs l ; y ,  P : ' ovo ,  U iah .  2E4  + rv1  Pp .

Rcsh ,  V . l { .  and  J .D .  Unz l ckc r .  197u .  l j a t e r  qua l t t y
aqua i l  c  o rgan t  sns :  l i r e  t opo rganca
!dencL f1 , ca t1on .  l { aEe r  PoL l , .  CcnEr .  i cd .  J .

R1n51c r ,  N . i ' | .  and  i . l .  i { a ] l .  197 : .  E f f r c ; s  o f  1o651n6 :n
laopc ra : : : r e  and  c l sso l vcc  oxy6en  i , n  3 ;a l r n l n3  : c ' - s  '
F : sh .  Soc . ,  i r ans .  tC i ( 1 ) : ' i  i 1 -12 i .

as  ! r . d  1  ca : : : s
3 r ' : 3 : : ae  

' ! : u : : 3

ao n: :  cr  : : :  3  a: :  i
o f  s ; ac : r s

,  u? ( i ; . c - i 5 .

' ; a : t : .

i . . : e : .

t a



SBcneburncr ,  D .L .  1977 .  Pre l , l o ina ry  observag tcns  c f
lnscc :s  o f  ghc  so rckcy  aoun taLns :  a l ' , 1Bud1 : :a l
ghc  sFr :ng .  ! i yc rob to ! 'og1a  56  (  2  )  :  ' t  3? '  1 t I3  .

: h Q  i q ' . j a : : :
a0na : : : : :  : : .

St ,ou t  ,  J .  and  J :  V rnde16eer .  I  975  .  Coapa  r ! son  o f  sPee : ! :
r t chncss  fo r  s l r can- lnh rb l? ln5  lascc - l s  - l l t  ^ l l op tca :  and
o id - la t !Bude 's t rcess .  Ao ! r .  NJeur ,  109 :25 ! -259 .

vaugh  Hanscn  Assoc !a !cs ,  1g?7 .  {aLcr  Qua l t t y  lnd  Hycro lcs l i-  
SBudy  1n  thc  V tc ln t t y  o f  Hung lng ton  Crcck  l { tnc  No .  u  a i : c
L t t t i c  Bcar  Spr t  n i . -  Rcporg  subo lB tcd  Bo  Sr l sher  Coa l
Coapany ,  Augusg '1 t7 f .  22 'pp .  t l t  +  ApPcnd lces  A  &  3 .

i { cLeh ,  E .  B .  lnd  T .  A .  l toJ ta !1k .  1968 '  Sooc  c f  f cc :s  o - f  .  i nc rease l
Ha tQr  tQapQr . tu rQ on  aqua t l , c  t i f c .  TVA '  D iv - .  o f  l { i l h .  .n1
SafeCy ,  * r t r r  Qua l .  ! i r tnch ,  Ch . t t rnog ,a r  Tcnncsscc ,  ju l ; r
1968 .

t { t Iho '  J .L .  l nd  i . c .  Dor r l s .  1968 .  S lc tpg l -c - r t .  -q r rao t :c rs  !a r
ia tc r  qu i f f : y  c r l t , l r te .  g fo .  Sc t ' .  18 :8?7 's61 .

td i l l t ao ts ,  R .D.  and  R.N.  l { tngcB.  l9?9 '  E f fee - ' s  c f  l l : r
oan ipu l . t : ,on  on  6acro lnver tcb ra ta  cooaun ! t l cs  1n  S : : ' a r : c : ' l ' : t
R fv i i ,  

-  
U tah ,  tn  iThc  Eeo logy  o f  Rc^gu l .Bad .  S t rcacsn  cd1 :cC

by  J . 'V .  fe iC  rnd  J .  A .  Sg in fo rd .  ? roeecd lngs  o f  ! y t ; cs : : : ;
sPonsored  by  The  Ncr - -h  Ancr !ean  Ecn tho tog lga l -  Soc .  and  ? : ' : :
U i t  t  l .  Sc l .  Found .  heLd  tn  Er !c ,  P l .  1  8 -20  Apr :1 ,  i ; : ; .
P ienus  Prcss  1  9?  9  r  PF .  365-3?6  .

' d lngeb- ,  R .N.  1940 .  Hacro !nvc r ; -cb raLc  cca6un ! ty  ana lyS is  o f  seve : :-  
U inCa Hounta in  s t rea l t s  ,  197  6 -1981  .  UnPub l t ' shcC l ' t ?c r :  I
under  con t raC? H l ih  Wa le r  and  ?oscr  .  iQSCu! ' c ts  Se ' " ' : 3e  '
P rovo  0 l f  j , ec ,  U iah .

,  and F.A.  ! {an3u6 '  i980. .  B !o t ' i , c  
" -?11 i i i? t  : : : " : : :

!n f f i ! cO b toLog l ,ca l  , -  phys ica l  ,  .  an-d  chcr : : :a i  s : rea :
p a r ai e ! t r ! f o i i-a n'r-g-at1'n : .' Ih n Aq.u a -" t c- E cc al-s s el- .-:' ! i : : : i "
: ; ; i l ; - ; i  i lc  l - . i - . ' -Foi .sr  scrv ica,  inte: 'acu: ' ! :a: : :  ' : ' :E: : : :  '
0csebe : '1979 .  t : , t  +  5 l  ?P .



10.9  CHAPTES X.

I tgurc

Ft6u r  c

t rb l  s

teb l  e

Tabl  c

l ab l  c

l ab l  e

FICURES AIID i IELES

FIGUNES
Crandat l  Creet<  t t lBh  sauPl tng
t t a g l O n s  S h g i J n  .  .  .  .  o  .  .  .  .  t  .  .
HodLf tcd  Surbc r  Saap lc r  .  .  .  .  .  .  .  .

. t

. a

t
l .

1 . t

t
l o

2.

5 .

TAELES
Rcsource  dcser l ,p t ton  f c r  Cr rnda l l
Creck ,  S l r t l on  CC01r  30  Oc t  60  o  .  .
Mcro tnvc r tcb r tBc  cooaun lBY da : r ,
Cranda ' l !  Creek ,  S ! : t s  CC01 &  CCC2 .  .
Rcsourcc  dcsc r lP t lon  fo r  Cr rndr l i
C rcek ,  S la t lon  CC02 '  3C Oc t  80  .  .  .
Rcsource  dcsc r tp t ton  fo r  Ugper  ! l o rBL
Fork  Cranda l l  Crcck ,  3O Oct ,  80  .  .  .
Rcsourcc  descr ip t t cn  f c r  UpPer  Soug l :
Fork  Cranda l l  Cr rc l c  '  30  Oc t  E0  .  .  .

a a

a a

t :

a :

3.

4 .
1 J

1 r

,: g



m
o f,ng'

<r{ rluoN

,l-
' /g

f -'-ro%

\-: \r r : \ l
t f t  I  O / 

.- .  ;
! -
- r - ' - '
f t t l r
t r t . !  \

b

c t \

o

frl
(f

I

F

tII
tr,
q
-

(5
-

LL

o

r\

F
(!

3 r u !"t*t1\r-*'( H 'ioo- | ru
I  J * 

'  'ko 
I r

l /
l j l r
I

r l



9tgun 2.
)lodlftrd Sr,rrbc: Seseltr

Y l n y l

N l t r r  2 t 0 m i c r o n  t n r l h  n . t t i a E

,V lny l  ! o t t cm\t.t
:.1
I

il
.il'{

\
<E'!l'. ,-/--n',k:

3c:3.:1c rc; lcs zc:r  :eiea 2135 e 3r.s5r:  r :g?!rr  (Sul:r : ,  l : . ;
ase: j :ed bir ' i ! .aga: (13::)  at  t ;1ob?. *a 5cekr c?.3aa3 | t  3C := .- l
l : c : rs )  r i { r  5y  15  : r  (13  5e :cs)  h13: :3sc  3 : r . ' :eg  3  3 l '  =  (3  i rc : '
l,cca. *r rseg{t:d Su:5r: tes?llr b oai.7 30 = (!3 i:c.':rs) ::;"'
z : :5  t  63  c=  (1  t6c)  locg ' :ag .  i fu :od j . j1 rC g= l r : l ' l t  3 r t : i : ' a
qr:.:e e !er3e: eo!.l,rc:j-:f iag ic prr.tr=3 r-.ccrtslze Seerreti. 133 l:ss:i
c,3B:ts--s zhr:, eoi:..c:-3 1: Crcpr t?tai-- tE:lgll.

16

t i

, ' rJ / t i  r luminum



lablc 1. Rescnrrec descrlFtion of Crandafl Crcsk, iscrl Ccunty. U"€h,
.t Stn CC01 on 30 CcccEc!' 1980.

rdatcr Sur':'acc (Q:0.7efs)
acan Hatcr ntdth: {.8 ft; range .
Dcarretr!. dcpth: 0.2 ft,; ra:gg 0.1 to
alan Hagc:. vcletBy: 0.7 filscc; ranga

Char:ncl
Togl rtdth: ocirl 2C ft; range '16
Srrbsgratcli botrldcr (>12!a dtao)

rubble (3-121n dlaq)
gravcl (.1-31n dl.a)
sanC
sus
elay

Gradi,cnt: a€al 0.53
Lcfl, BarJ<

0.8  fB
0  !o  1 .8

covcr
srsbi:,1ty
class
gradlent
ungulara Canagr
r1parl,an zcnc

@vcr
stab1.. , r ,y
cf ass
gradlent
ungulate danage
rlparian zcne

tE/*c

7rr
15/

lor shrl$s and gras!
5t

5Qt
?f t

787
35t

trees end sht'.:!s
547
2=7

ll ft

to 3t f?
5|

337
36
153
1q3
0l

Rlgn: Bank
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trb} 2. l{ecrcl,nvcrtebratc ccna:tlty CaBe
Cmr:daj.l Crcd<, E5ary Co,rntT' Ut:h.
I9€0 '

.s !Ga: nr:rler'/# lcr
Satples :aksn 3C Ccieie:'

Taxa cco1
SElctcn

cc12 l l i

Ncaatoda
PlanorblCac
0llgoehact:
turbcllrr!a
Hydracarlna
Copcpoda
Osgracode
CoIlsabo!e
Ephcacr.optcra

1E
18

tcE
3

2lt
z4

1C8

161
11

347
1r72tl
4 ,713

7u
I ,1t1 0

5rl

gl
6,n3
1,Eg3

58t' -

e5

ln
EI

rtO9
q3
89
u
=

i1

1t
-
73
65

2,701
l l

495

5tl
1 , l l 3 t

.  1 t 1 - ? 0
108
75

5q

fr
-

151
89
13

161

11

678

=
11

334

1C,351
764
75.

1 ,942

108
106
108
108
1C6
rc8
1C8
10E

Ir8
72
21 .
2 l
24
4g
4E
36
16
a4
32
2'l
2q
Ir8
<rr

lnrlclgr
$c.Lrgjrrsge
Farrrarr

-lf-t
F a l m l l r r l ! 2  6 r r 2 ; 7 t { 1- -
F r ) . r n l t r l l l  l r ; p .  1- -

Pl,ccoptcra
Nrrlourl,Cac
'Eql(lz ei-e?{fe!
llt-(aE vs tlEige
Capnildac
Ptc ' .orar : r ' l  1a bad{ e
? t a a r t a i  r { r <  r J  a r a r ( .  e

- E

irqqr*a
Cl'J.oropcrlldac

in e:cptg,a
Flvaeaehr 1a

Arc:e!3ve!.!
FvCr-esveFt
9a r l a r vah rry

$.:,iuc!lcl,g
l r ? e r v e ! r r F ' <

Coleoptera
ES.sldac

l8
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lable 2. Conttnrcd (Crar.oaLl Crcck).

?rr: cco1
St:cicn

cca? 171
. l t

Dtpeera
I t t oe - t  d r6a? . :a r :
n{  e ' "FOt:

11E
26
t t
-
22
l1

269
22
il
75

5s
65

24
24
72
72
36

108
108
r06
tcE
rc8

Crqosl a
F 6 l O r r r s {  I
Pl-,| ecna
$trtt lr l l t(1g

aranC{ r :
rE3

! r!22
2ruu3

1 1
Ch!.oncaldee
ccraBopogcnld:G
Ftra:pvrlrtrl
I{elrrcr=drenr e 280

Hean l{r.ober/t
St:ndani Dcv.
Cocff. of Var.
t{can Drl U|-. glld?
lfraber of ?axa
H (Shennon-'Jcaver)
t+A

F?n.- . t D
trI.-.

8,$4 39,30u
3,35q 23,722

tlo 60
2.1  2 .2
31 33

3.33 3 .16
64 6l l
60 50
94 9lr

t ,



Table 3. Rescr.rrea dcsc!':,ittcn of Cra:Cali Crcek, &c:'y Ca:nty, U-:i,
.s Sin CCC2 on 30 Qctcec! '  l9&.

'j:gcr Surface (C .oefs
ocan raltr utdth: 4 fE
aea: uacr dcpur: 0.2 ft; rrngc 0.1 to
ocan Hltcr vclelty: 0.6 fVsrc; rangc 0

Chanrrl
?otel uldth: aran ltO ft; rangs 25 to 55 ft,
Subs;ratcs: borldcr (>121n dtal) ZO/

rubblc (3-123t dlan) 35t' gravcl (.1-31n dlaa) 25',
send tOl
stLE 57

Gr:adt.nr, r.# 
t\ 

.n 
ol

Lcf? 3a:r
covQl.
s|t3blltty
class
gradlant
mgulaBc
rlPrraan

Rlgh: Edrk

f . t  f L
Bo  1 .6 ftlscc

trccs(sF.t:sc)

65'.
65/

slrnrbs and
30:

dnrage 50:
zona 12 f!

covQr
stabil,lty
class
g:'adlent
mgulacc danage
rlparlan zone

. 737
5C"

trecg and shr.:ls
pt
2r7

, f l
I  a 9

4U



!

!I|
?rblc u. Rcssr,rcr CcserlFt:,cn of Cra:Ca^lI Cred<, &efl Coun:y, U:.h,

rs Stn UPNF on 3C Cctcccr 1980.

lfrtcr Surfrcc (.Qs0.t5cfs)
G.ar r.tcr rldthz 2.5 ft; rn:gc 2.0 eo 3.6 fi
aea! uatcr dcptlu 0.1 ft; r.nge 0 to 0.3 ft
Ecan uattr vcJel?y: 0.5 fVscc; r.tlgc 0 to 0.8 fVscc

Qianrri,
Total rldLtr: ocar 25 ft
Sr:tstntcs: bqrldcr-(iiefn dla)

n&blc (3-121n d1a)
gravcl (.1-31n dla)
sand
sllc
dey

Gradlent: aazr 5.5i
Lcf? Ertk

cover
stabt[tty
elrss SraEs
gradlcnt
uurgulatc danagc

Rlgh: lenl( 
rtparl'ut zonc

covar
$abillty
cLrss trccs
gradlrni,
urgulatc danagc
rtparaan zonc

73"
3qz
36
lqt
5/
3/

I
-

50t
50r
r strrrrEs
35'.
501
8 ft  ( t-10 f t)

73'.
507
+ stirubs
ll7
25/

7 f t  (1-10 f?)

21
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I teblc 9. Rcscurcc descrlitlon of Cra:Cal! Creckr Er,ry Ca:nty, Ut:i.'
It Stlr UPSF on 30 Cc:obq' 1960.

t{et,cr Surt'rec (Q:0.2efs)
@an r.!rr ntdttr: 2.5 ft; ranEa 1.8 Eo 3.3 fg
ocan retcr dcPtlr: 0.15 fE; rz:ge 0 to 0.5 fl
o€an Htt!!' vcioclty: 0.6 iVsci; rz:gc 0 to 1.1' fVgcc

Qrennci
Total rtdtlrs E€an 15 fE
Substretcs: bo:ldcr (>121r dto) 30t

nbblc (3-125 dlan) 33/
greveJ. (.1-31n dlra) 257
send 5ta
stlt Vl

Gradtcnr: r.#t{.* 
07

LrfE Benk

I
-

covar
ltabLUtY
elass Erccs
Sradlen'.
ungulate datage
rtpanan zone

R:g.hE 8ar&
covar
sffib:,i1t7
Cass trecs
Sradlent
ultguJ.atc danage
rtPatlan zcne

Tlr
50f

+ Jrrubs
351
50:
5 fs (rLg fr,)

7tr
38:

+ $:r-bs
34
2r7

5 fl (3-t0 ft)

41


